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President’s Message I Winter 2013

ome are resistant to the winter months,

but the right clothing and attitude can
make it a lot of fun. With building snow-
men, snowshoeing, skiing, snowmobiling,
and crisp walks with loved ones — there is no
end to the opportunities. So, enjoy!

Annual Winter Meeting 2014

Excitement builds as the winter meeting
rapidly approaches. The theme, “Utilities of
the Future,” encompasses all aspects of how

to better manage and harvest resources, including:

» Energy reduction through process efficiencies

* Energy production through the utilization of biogas, solar, wind
and hydro

 Phosphorous recovery

= Biosolids reduction, reuse and resale

= Wastewater treatment effluent resale

 Asset management, and more

The program includes several technical sessions covering these
topics, and much more. Don’t miss the opening session, which will
be educational, entertaining as well as action packed!

Important Note: Since Super Bowl XLVIII is on the weekend
leading up to our meeting, crowds will be leaving the downtown
area Sunday night and Monday morning. So please, build in extra
time for inbound travel. To help accommodate, we scheduled the
meeting one day later than usual, so that vendor set up is Monday,
exhibits and technical sessions are Tuesday and Wednesday, and the
awards banquet is Thursday.

Asset Management

This Clear Waters delves into asset management and planning.
Optimizing processes, efficiencies and resources are a critical part
of being a utility of the future. Managing and understanding these
assets for both long- and short-term planning is equally as important.
We extend a special “thank you” to Tim Taber for heading the Asset
Management Task Force. The membership looks forward to hearing
more as the work of this group unfolds. Not to be forgotten, we also
thank Greg Lieberman for leading the Stormwater Task Force.

Additionally, I would like to thank the authors of this edition
for their hard work and commitment, as well as the Publications
Committee. We are particularly grateful for the extra time and
assistance Dave Barnes gave in coordinating our excellent author
submissions.

Scholarship Fund Program

Phase III of the scholarship fund is in full force. I'd like to thank
the corporate sponsors and new donors who have already made
contributions.

To briefly summarize, the scholarship fund has two parts: a
matching fund, which is built by corporate sponsors at either the
$2,500 level ($500/yr for five years) or the $5,000 level ($1,000/yr
for five years); and secondly, donations from contributors who have
never previously given to the scholarship fund. Each of these new
contributors is encouraged to donate $100 ($20/yr for five years),
which will go to the scholarship fund. For each $20 that a new
contributor donates, an additional $20 is pulled from the matching
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fund, so the actual contribution is $40 a year over five years, or $200
in total.

To our corporate sponsors — we look forward to your help in
building the matching fund! To our new contributors — please
help make a difference for a young person who is interested in the
environment. This is a small price and a great way to double your
contribution!

Philippine Disaster

It seems like these natural disasters are occurring ever more
frequently. As we continue to pick up the pieces from Sandy, the
Philippines was recently crippled by the super typhoon, Haiyan.
Please send your thoughts and prayers for the survivors, and if you
would like to send donations, email the executive office (mah@
nywea.org) for instructions.

Mark Koester

indness is one of the
greatest gifts you can bestow
on another. If someone is in
need, lend him/her a helping

hand. Do not wait for a thank

you. True kindness lies within

the act of giving without the
expectation of something in

return.”

— Unknown Author




Executive Director’s Message | Winter 2013

Taking Stock of Your Assets

The first time I heard the term “asset
management” used, was about ten years ago
in a reference made by Phil Smith of the NYS
Department of Environmental Conservation
(NYSDEC) who was speaking about what the
Village of Old Forge was doing to increase
its efficiency and save money. A subsequent
article on this was written in Clear Waters by
G. Michael Coley (then with NYSDEC) and
Ted Riehle, the former chief operator for the

Village of Old Forge.

In its simplest terms, asset management practices are when a

municipality takes stock of its assets, for example how many miles of
pipe lie underground and what piece of machinery will be expected
to wear out first. A good asset management plan is a roadmap to
follow in identifying components of a municipality’s largest capital
investment that need to be dealt with as financial priorities. Then,
members of a board, legislature or authority can make educated
decisions and plan more efficiently for future expenses to maintain
and/or replace important equipment.

Under the leadership of President Mark Koester, the New York
Water Environment Association (NYWEA) created an Asset Manage-
ment Task Force. Members of the task force are also serving as
members of a newly created NYSDEC Wastewater Infrastructure
Sub-committee, which is also looking closely at issues concerning
asset management. As a result of their concerted efforts, much
needed valuable information will be shared with NYWEA members,
utility managers, municipal leaders and communities on how and
why they can benefit from using this type of management planning.

During a recent Elected Officials Roundtable program in Victor,
NY, an entire segment of the workshop was devoted to asset
management. Information shared came mainly from the second
edition of the publication, “Wastewater Management Handbook for
Local Representatives” in which an entire chapter was devoted to
the critical topic of asset management. This publication, produced
in cooperation with the Environmental Finance Center at Syracuse
University, is available on the NYWEA website. Rich in information,
the 184-page resource guide is a useful tool not only for the newly-
elected official, but for the seasoned wastewater treatment plant
operator as well. A link to this document can be found on the NYWEA
website.

Integrated Planning Program

On November 13, NYWEA co-hosted a workshop with the National
Association of Clean Water Agencies (NACWA) on the subject
of Integrated Planning. Over 40 key New York State stakeholders
attended the meeting to discuss how best to apply the US En-
vironmental Protection Agency’s (USEPA) “Integrated Municipal
Stormwater and Wastewater Planning Approach Framework.” Par-
ticipants found the meeting very constructive, and look forward
to continued dialogue on the topic. The meeting addressed
some of the challenges municipalities have as they address and
work to meet regulatory mandates and requirements set forth
in the Clean Water Act. The struggles of many communities stem
primarily from strained resources as they relate to stomwater and
wastewater mandates. Recognizing that these regulated communities

Left: Matthew Millea,
(left), Deputy County
Executive, Onondaga
County and (right)
Mike Garland, Director
of Environmental
Services, County of
Monroe Department of
Environmental Services
at the November 13,
Integrated Planning (IP)
workshop in Albany.

Above: Deborah
Nagle, Director, Water
Permits Division,
Office of Waste-
water Management,
USEPA, speaks during
November workshop.

Above: (I-r), Kathryn Garcia, Chief Operating

Officer, NYCDEP; Carter Strickland, Commis-
sioner, NYCDEP; and Adam Krantz, NACWA,

during November workshop.

need flexibility, the USEPA developed the useful Integrated
Framework tool.

In the future, NYWEA plans to take part in similar workshops or
meetings and assist in making sure interested members are fully
engaged and informed about this approach.

Connecting with Grassroots Organizations

Under the leadership of NYWEA’s Dave Comerford, several
members of the Utility Executives Committee met with key leaders
associated with Audubon, Environmental Advocates and the
League of Conservation Voters to discuss how the organizations can
better communicate and collaborate on environmental policy issues.
These meetings were initiated as a result of New York’s Sewage
Pollution Right to Know Act, signed into law in August 2012 (enacted
on May 1, 2013), and how involvement and communication with
NYWEA would have been particularly useful prior to this new law
taking effect.

Get Involved in 2014

Please consider this your invitation to get involved with the New
York Water Environment Association. We are continually looking for
more member involvement in our activities, and you can check out
our convenient online Committee Application form to do just that!
By getting involved, you give back to your profession and, in turn, the
rewards you’ll receive I'm certain will be many. All my best wishes to
our members and their families in the New Year!

Patricia Cerro-Reehil
per@nywea.org
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With Bond On Your Team
You Level The Playing Field
With Regulators

It is increasingly difficult for municipalities to

stay on top of all the new developments under
the Clean Water Act. Wet weather flows, nutrient
standards, sewage pollution right to know are just
a few of the areas where new requirements are
either proposed or newly adopted.

Bond'’s Environmental Law Practice Group offers
a counseling program to supplement in-house
staff efforts. It is targeted to public budgets and
its focus is to ensure the most efficient use of
limited public resources. Under its basic service
agreement, Bond would advise on:
« Compliance with SPDES permits terms,

conditions and schedules

Application of DEC guidance memos (e.g.,

TOGSs)

Implementation of industrial pretreatment

programs

New and emerging program requirements

(e.g., the Sewage Pollution Right to Know Act)

Additional services include legal support for:
- Permitting or enforcement actions

- Town/County districting, governance and
financing issues

- Strategic counseling on addressing
- wet weather flows

- integrating comprehensive land use
planning with sewer capacity needs

- planning for impact of proposed rules
(e.g., nutrient effluent limits; regulation of
discharge of pharmaceutical residuals)

- regulatory issues arising from separately
owned sewer systems

- stormwater and green infrastructure

For a full statement of credentials and services, contact:

Robert H. Feller, Esq.
110 Washington Avenue, Albany, NY 12203
518.533.3222 - rfeller@bsk.com

% BONDENEES

Commitment - Service - Value - Our Bond

Upcoming NYWEA Meetings
& Chapter Training Sessions

Solids Handling and Dewatering
January 16, 2014, Williamsville, NY

86th Annual Meeting
New York City Marriott Marquis
February 4-6, 2014
(Please note: Tuesday—Thursday dates)

Confined Space Awareness
February 26, 2014, Bath, NY

Occupational Chemical Exposure
March 5, 2014, Binghamton, NY

Disinfection Optimization
April 3, 2014, Babylon, NY

Confined Space Awareness
April 8, 2014, Middletown, NY
April 18, 2014, Rexford, NY

Solids Handling and Dewatering
May 16, 2014, Rexford, NY

NYWEA Spring Technical
Conference and Exhibition
June 2-4, 2014
Hyatt Regency, Hauppauge, NY

Disinfection Optimization
June 17, 2014, Hopewell Junction, NY

Occupational Chemical Exposure
July 17, 2014, Lockport, NY

Sequencing Batch Reactor
Design and Operations
August 14, 2014, Lyons, NY
November 20, 2014, Babylon, NY

DMR: Proper Completion and
Electronic Reporting
September 10, 2014, Watertown, NY
October 28, 2014, Monticello, NY

Solids Handling and Dewatering
October 23, 2014, Babylon, NY
October 29, 2014, Bath, NY
November 5, 2014, Syracuse, NY

Disinfection Optimization
November 13, 2014, Chautauqua, NY

Sequencing Batch Reactor
Design and Operations
November 20, 2014, Babylon, NY
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Sensible Plans for Managing
Municipal Infrastructure
While talking with a high-level municipal

Water Views

official, I asked him about the community’s
strategy toward maintaining its clean water
infrastructure. He replied, “We fix it when
it breaks.”

Aswe all know, thatapproach to infrastruc-
ture pretty much ensures that things will
break — with resulting sewage spills, water

outages, fines, bad press and the significant-
ly heightened repair costs that come with an emergency response.

Plans to protect and maintain clean water infrastructure are
generally referred to as “asset management plans.” These plans can
be used to facilitate: good financial management as infrastructure
components need to be replaced; adequate maintenance to extend
the life of infrastructure; energy efficiency improvements over the
short and long term; and, storm and sea level rise resiliency
upgrades implemented in a rational manner over a period of years.

Asset management plans can serve as a cornerstone of properly
functioning wastewater treatment systems. Industry experts, regula-
tors and wastewater operators generally seem to agree that asset
management is a good idea. Such plans also allow managers to
select which upgrades or repairs are the most important in the face
of various statutory or permit requirements — useful information
when working through issues with regulators and municipal budget
agencies. These plans facilitate security and improved emergency
response.

Wastewater infrastructure is the backbone of clean water, yet

this infrastructure is often decaying. Because the public does not
see it, there often seems to be an unwillingness to make sufficient
investments to improve these facilities. Many argue that economic
viability and growth depends on a sustainable public service
infrastructure, including wastewater treatment. The information
gleaned through good asset management programs can help make
the case for sensible infrastructure investments.

As you will find out in this issue, asset management is the practice
of managing infrastructure capital assets to minimize the total
cost of owning and operating them while delivering the desired
service levels. This practice incorporates detailed asset inven-
tories, operation and maintenance tasks, and long-range financial
planning. It puts clean water systems on the road to sustainability.

The New York State Department of Environmental Conservation
has initiated stakeholder efforts to formulate an asset management
strategy for municipal wastewater infrastructure. It will be useful
to develop a policy that will define the essential elements of a suc-
cessful asset management plan, as well as a means to effectively
implement these plans. The asset management strategy will also
review funding options to assist the municipalities.

Asset management is a win-win for the community, the state and
the environment. Such plans allow communities to wisely target
resources while protecting the environment. Statewide wastewater
infrastructure asset management is overdue, and NYSDEC is eager
to work with the New York Water Environment Association on
making it a reality in New York State.

— James Tierney, Assistant Commissioner for Water Resources
NYS Department of Environmental Conservation

Focus on Safety I Winter 2013

Integrating Safety into Asset Management
As noted in this edition, asset manage-

ment is a business process. While some
entities may not yet apply it, this business
focus allows more agility and flexibility
than previously possible. The ultimate goal
— the bottom line — is cost-effective resource

control and decision-making. The asset
management focus is on strategic decision-
making, rather than on tactical, which is a

major advantage. Why just fight today’s fire
when you can control the fuel?

For water system operators, the growing demands on system
capabilities, limited human and physical assets, tax funding issues,
and an often aging physical plant/infrastructure — all combine
to significantly impact the ability to deliver on the mission of the
organization. So just where does safety fit into asset management?

Injuries and safety hazards have a direct effect and impact on
asset performance. When an employee is injured, the asset can-
not function at its peak performance/service level. Few, if any,
organizations have a list of fully-trained, technically superior sub-
stitute workers ready in the wings to step in. More often, another
worker is assigned additional duties to cover for the injured
co-worker. This means that now two systems possibly are not
functioning at full or peak performance. In a risk assessment,

this situation would be recognized as a potential hazard and
performance gap that must be addressed. After identifying the situ-
ation and the gaps, the next step is how to correct the problem(s).
Mitigation plans help minimize the hazards/gaps for both
the physical and human assets while providing a long-term path
that supports the organization’s mission. For safety concerns,
this could include the establishment of: safety inspections of sys-
tems, accident investigation with corrective/preventive actions,
current SOPs, lockout procedures, job safety analyses, chemical
approval processes, regular training and safety schedules, full
inspections and review of new/modified equipment, authorized
employee listings (to limit hazardous activities to a select group),
emergency drills (to identify areas of weakness), annual equipment
inspections, a comprehensive safety manual, and a safety review of
all capital improvements at the design phase. This, for a start!
After all this hard work is completed and it can be admired in
those nice, shiny three-ring binders, the process is not yet complete.
The hardest aspect to implement is what keeps the spark alive —
establishing “the continuous improvement culture.” This takes the
right kind of leadership and the right kind of mindset at each layer
of the organization. Unfortunately, it isn’t in a binder on the shelf!

— Eileen M. Reynolds, Certified Safety Professional
Ouwner, Coracle Safety Management
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Asset Management for Small Communities —

The Village of Weedsport Story

by Timothy Taber and James Saroodis

sset management — it’s a simple concept. Know your sys-

tem’s assets — equipment, pipes, machinery and supplies

—so that service needs can be met at the lowest possible

cost to the community. The difficult part for the owners

of many small water and wastewater systems is implementing a plan
for managing these assets, including their repair and replacement.
Of the more than 16,000 public wastewater systems in the United

States, more than 70 percent serve 10,000 or fewer people. Many of
these small systems have aged considerably, and major components
of their systems are reaching the end of their useful life. For too
many of those working for or with small wastewater systems, asset
management may seem like a complicated and time consuming

Village of Weedsport Wastewater Treatment Plant’s sequencing batch
reactors

Counrtesy of Village of Weedsport and Barton & Loguidice, PC

endeavor. While larger utilities have resources and tools that they
can dedicate to asset management, smaller communities do not
have the ability to dedicate staff completely to it, so asset manage-
ment for them has to be a tool that assists them with their day-to-day
work, without “getting in the way” of getting things done.

Weedsport History
Weedsport, New York, is a small village in Cayuga County with
a population of about 2,000. The wastewater treatment plant was
originally constructed and placed into operation during the 1960s.
By 2009, several of the major process components had reached
the end of their life cycles and were in need of replacement. The
village undertook a significant upgrade of the treatment plant in
2010, replacing most of the original equipment and tanks, and was
fortunate to obtain financing from New York State Environmental
Facilities Corporation (NYSEFC). The village mayor, board and
Department of Public Works Superintendent were interested in
maximizing the life and value of the community’s investment (one
of the largest in the village’s history) and were looking for ways to
be good stewards of these new assets. In 2011, the village decided
to implement an asset management program with the assistance of
Barton and Loguidice, PC (B&L) to protect the investment in the
facility and prolong the life of the treatment plant’s equipment. The
goals of the asset management program were to:
» Create and maintain an electronic inventory of assets
» ldentify critical assets using methodology supplied by USEPA
resources
 Identify remaining useful life of all assets
* Implement a documented maintenance program with work orders
that ensures assets receive inspections and maintenance to prolong
equipment life or reduce the likelihood of failures

JJOB Plus v2.8.6 - Job Demo - Don’t use for production (C:\Job\JobPlus\JobPlus.mdb)

e Prioritize the allocation of resources,
whether it is for capital improvements or
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1. What is the current state of the utility’s assets?

2. What is the required level of service (LOS)?

3. Which assets are critical to sustained performance?

4. What are the best operation and maintenance (O&M) and capital
investment plan (CIP) investment strategies?

5. What is the best long-term funding strategy?

What is the Current State of Assets?

To answer the first question, the village will keep an electronic,
up-to-date inventory of its assets in a simple software tool. It was
determined that the free software from the USEPA, the Check
Up Program for Small Systems (CUPSS), was difficult to use for
scheduling and tracking work — a key characteristic of the village’s
desired asset management program. Some research identified a
low-cost software program that had the features and flexibility
desired in managing the village’s assets. Hach’s JOB Cal® Plus
software (Figure 1) was selected as a Computerized Maintenance
Management Software (CMMS) solution capable of maintenance
tracking and scheduling for drinking water and wastewater assets.
The software proved to be easy to set up and use and it cost the
village approximately $1,500.

The JOB Cal software offers up to nine “user-defined” fields to fill
in for each equipment item. In addition, the software allows value
lists associated with these user-defined fields to be kept for more
information. Configurations were made to the software to store

the additional information for each equipment item, as shown in
Table 2.

Table 2. CMMS Software Fields

Data Description

Year Installed The year that the equipment was purchased
and installed

Expected Life The life expectancy of the piece of equipment

before it needs to be replaced

Consequence of
Failure (CoF)

CoF was estimated as the degree of impact on
the village’s desired level of service should the
asset fail. The real or hypothetical results
were considered when selecting a value,
including impacts on regulatory compliance,
local government, customers and the
community. The software was configured to

have the following value list associated with

After acquisition and installation of the software, it was decided this field:
that the information in Table 1 would be collected and maintained CoF Value
on the village’s assets: Insignificant 2
Minor 4
Table 1. Information Collected and Maintained on Village Assets Moderate 6
Data Description Major 8
Equipment ID Unique identifier for each piece of equipment Catastrophic 10
Description A brief description of each equipment item Equipment The current condition of each equipment
Equipment Type The type of piece of equipment Condition item based on age and physical functionality
Location The location (building and room) for each (ranging from poor to excellent) was given
equipment item this value list associated with this field:
Original Cost The original cost of the equipment item. Since Rating
the treatment plant had recently being Excellent
designed and constructed, much of the infor- Good
mation was obtained from estimates from Fair (Average)
vendors provided during design or from pay- Poor
ment requests from the contractor. Costs cap- Very Poor
tured here were for both equipment purchase Redundancy A value for the redundancy, which represents

and installation and were useful for helping

to forecast future asset replacement costs.

An example of the treatment plant’s assets include these sequencing batch
reactor blowers.

Courtesy of Village of Weedsport and Barton & Loguidice, PC

the functional redundancy of the equipment
item, was also stored in the software. Values
indicate what percentage of the equipment’s
functionality is duplicated by other equipment
items.

Equipment Vendor The vendor or supplier of the equipment and
information on where to obtain spare parts

Equipment The manufacturer of the equipment

Manufacturer

In addition to collecting information on the plant-based assets,
prior GIS mapping of the collection system was used to capture
similar information on all of the collection system assets (sewer
lines and manholes) for the Village of Weedsport, and the data
were stored in the CMMS software.

What is the Required Level of Service (LOS)?

Level of service (LOS) is the foundation of an asset management
program. Village leaders recognized that by meeting or exceeding
customer expectations, the utility would greatly improve its ability

continued on page 11
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continued from page 9

to recover the full cost of doing business. A workshop was

Figure 2. Weedsport WWTP Assets — Risk Matrix

held in the village to develop very simple criteria for LOS,

T
as shown in Table 3.

Table 3. Asset Management Level of Service '
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Because all assets fail, it is important to understand

the consequence of a failure and the likelihood that it is
going to occur. Not every asset presents the same failure risk, is
equally critical to the village’s operations and meets the desired
LOS. Therefore, it is important to know which assets are required to
sustain the municipality’s wastewater system performance. Critical
assets are those that have a high risk of failing (old, poor condition,
etc.) and major consequences if they do fail (major expense, system
failure, safety concerns, etc.). The village decided how critical each
asset is and ranked them accordingly.

To determine which assets are most critical to the sustained
performance for the village, a risk-based scoring was used to rank
the assets using probability and consequence of failure:

Risk Factor = Probability of Failure (PoF) x Consequence of
Failure (CoF)

The consequence of failure scoring was rated on a 1 to 10 scale,
as mentioned earlier. The probability of failure score was calculated
as:

Probability of Failure = ([Estimated Useful Life - Remaining

Useful Life]/Estimated Useful Life) x (1 - Redundancy) x 10

This also resulted in a score from 1 to 10. The redundancy factor
used in the formula above was based on the percent redundancy
associated with each asset, as derived from Table 4.

While this determination of probability of failure is not perfect,
as it is almost completely determined by the age of the asset and
expected life of the asset, it does give a simple methodology for
determining the likelihood that an asset can fail. In understanding
the results of the scoring, the village can adjust the risk of assets by
adjusting the expected useful life associated with each equipment
item.

Based on the above risk scoring criteria, a “risk matrix” was
established for all of the assets at the treatment plant, as well as a
separate similar chart for the collection system. Figure 2 displays
how each asset scored on the risk matrix and the quadrants that
were established to help determine the appropriate maintenance/
management strategies that should be applied to each asset.

The results from this evaluation declares that most of the assets
at the wastewater treatment plant scored with a very low overall risk
to the village, as most of the assets were new or near new. Several
assets that were not replaced or rehabilitated as part of the 2010
plant upgrade scored with a very high risk, as outlined in Table 5.

As seen in Table 5, the criteria used to determine the probability
of failure is most influenced by the age and expected life of
the asset, which causes older assets (which may be performing
adequately) to have a high likelihood or probability of failure.
The simple scoring criteria is acceptable as long as village leaders

Table 4. Redundancy Factor understand how the criteria were determined and are able to
Redundancy Value Used in Equation improve the scores to obtain reasonable results. The village makes
0% 0.00 it a practice to continually review the expected life it will obtain
50% 0.50 from each of its assets to help with keeping accurate probability of
100% 0.90 failure scoring, as well as to help build a capital improvement plan
200% 0.98 and determine suitable reserve budgets, as discussed next.
Table 5. Overall Risk
Equipment Number Description Year Installed CoF PoF Risk
Influent Sluice Gate Gate controls the flow 1967 10-Catastrophic  10.0 100
to the headworks
Compost Blower Compost Blower 1995 06-Moderate 10.0 60
Compost Spinner-Elevator  Compost Spinner-Elevator 1998 06-Moderate 7.5 45
Compost Conveyor Compost Conveyor 1998 06-Moderate 7.5 45
Sludge Filter Press Sludge Filter Press 2006 08-Major 3.9 31.1

continued on page 12
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continued from page 11
Figure 3. Maintenance Procedure Form
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What are Best 0&M and CIP Investment Strategies?

The operation and maintenance (O&M) personnel and the
capital budget account for an estimated 85 percent of a typical
wastewater system’s expenses. One of the goals of the village’s asset
management program was to optimize the work O&M crews are
doing, where they are doing it and why.

Each equipment item was evaluated to determine what
maintenance activity should be performed to prolong the life
of the asset and reduce the likelihood that it was going to fail.
Information from operations and maintenance manuals from the

Assets at the plant, like this pump, are maintained and serviced at regular
intervals, and all work recorded on CMMS software.

12 Clear Waters Winter 2013
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equipment manufacturers and vendors, advice from vendors and
wastewater equipment service companies, and industry standard
recommended maintenance guidelines were used in developing
maintenance strategies.

As part of this work, detailed maintenance procedures and
frequencies were established and loaded into the CMMS software.
An example of a maintenance procedure is displayed in Figure 3.

The detailed maintenance procedures and inspections continue
to be a cornerstone of Weedsport’s asset management program
and have already saved the village tens of thousands of dollars
by identifying and replacing equipment under warranty that is
deteriorating or out of specification. The village has also benefited
by identifying training and/or outside services to prolong the life
of the assets at the treatment plant. For example, maintenance
tasks recommended for the plant influent pumps were beyond
the capabilities of the village’s DPW staff; however, maintenance
on them was necessary to help prolong their life and keep
their performance at the required level. The village worked with
a local service company to train its staff on the maintenance
requirements so now the DPW staff is capable of keeping the pumps
in good physical condition, reducing the likelihood that they
will fail.

The DPW superintendent reviews the recommended main-
tenance procedures twice a week and assigns and prints work orders
from the CMMS software. Staff members execute the work and
record any comments and how much time and materials were used
to perform the work. The history of all activities performed on each
asset is recorded in JOB Cal and can be reported at any time.

As the DPW staff is small and many of the members are respon-
sible for maintenance of other village assets, the superintendent
added other equipment items, including vehicles, parks, facilities,
and more, into the software so they have a single tool that helps
them plan and track all of their work with the assets.

Maintenance of the gravity sewer system is contracted out and
a set budget is allocated each year for a contractor to pressure test
and grout portions of the collection system. Originally, it took six to
eight years for the contractor to cover the entire collection system,
but each year the contractor is able to cover a larger percent of
the system for the same cost, because of less grouting work to be
done and the overall health of the collection system is improving.
Currently, about 25 percent of the collection system is inspected,
pressure tested, and grouted each year.

Figure 4. Report Forecasting Equipment Replacement Costs




What is Best Long-Term Funding Strategy?

The mayor, village board, DPW superintendent, and treasurer
understand that the village was fortunate to receive financing
from the NYSEFC and benefitted from the American Recovery and
Reinvestment Act for its 2010 plant upgrade. It is unlikely that the
village will have an opportunity like that in the future. Weedsport
is currently using the information in its asset management program
to forecast future equipment rehabilitation and replacement costs
and set aside reserve funds into an account to pay for upgrades

Custom reports were added to the software that analyze the
data in the system to forecast equipment replacements and costs,
rank them based on the asset risk score, and estimate how much
the village should allocate to reserve funds each year to prepare
for these expenses. The village runs the reports each year during
the budget cycle, reviews the detailed data, adjusts any of the data
(mostly expected life of the assets), and obtains a recommended
amount to allocate to an equipment replacement reserve fund. This
report is displayed in Figure 4.

Results of the Program

The asset management program for Weedsport has been in place
for two years and has already proved to be an extremely valuable
tool. The program acquired a return on investment within one
year, as the village had several assets replaced while under warranty
(recommended asset inspections identified issues that may have
not been identified before the warranties expired). The DPW staff
continues to use the JOB Cal software to manage and maintain the
assets and have come to rely on having information on the assets
catalogued in a tool that is easy to use. In addition, the equipment

history is being documented in a system that will be easy to con-
tinue when staff changes at the village, and will have all the details
on the history of all the activities that have been performed on the
assets.

Equipment reserve budgets are estimated using real data that is
managed and updated on a frequent basis. The program and tools
are used on a daily basis by the village to help municipal employees
with their goals of being good stewards of their assets.

Because of the value the village has seen in its asset management
program for its wastewater assets, there was a desire to include the
water distribution system into the program. In 2013, the village,
with the assistance of B&L, was able to obtain a mini grant from
NYSEFC to map the water distribution system (water mains,
hydrants and valves) and import the data into the CMMS software.
The data was collected and loaded into the software in September
2013, and the village now has a single tool for the DPW to manage
the village’s water and wastewater assets, and the capability to add
every village-owned asset into the system, many of which have
already been added.

Timothy Taber, PE, BCEE, is Associate for Barton & Loguidice, PC,
in Syracuse, NY, and may be reached at ttaber@bartonandloguidice.
com. James Saroodis is Superintendent of Public Works for the Village of
Weedsport and may be contacted at dpw@uweedsport.com.

— LANGE RELIABILITY

The J. Andrew Lange, Inc. company
is built on a reputation for customer
service and engineering expertise. Qur
technical knowledge of the products
we represent and our design and
engineering capabilities mean we can
offer you the best combination of
products and process to solve your
water and waste water problems.

Call us today!

J. Andrew Lange, Inc.
6010 Drott Drive, East Syracuse, NY 13057

FAGED WITH A GHALLEN

WE KNOW HOW DIFFICULT IT CAN BE TO SELECT THE PROPER
EQUIPMENT FOR YOUR WATER AND WASTE WATER PROJECTS.

Since 1968, we have provided
customers with reliable products,
engineering expertise and
outstanding customer
service. When you run
into a water or waste
water problem, call us
and give us the opportunity
to provide a solution.
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NYCDEP’s Asset Management Program Improvements

by Jason J. Galea and Celine Hyer

r l Vhe New York City Department of Environmental Protection
(NYCDEP) is one of the largest utilities in the United States,
providing water and wastewater service to more than nine

million customers in the city and surrounding upstate suburbs. The

NYCDEP manages New York City’s water supply, providing more

than one billion gallons of water each day. The water is delivered

from a watershed that extends more than 125 miles from the city,
comprising 19 reservoirs and three controlled lakes. Approximately

7,000 miles of water mains, tunnels and aqueducts bring water to

homes and businesses throughout the five boroughs, and 7,500 miles

of sewer lines and 96 pump stations take wastewater to 14 in-city
treatment plants. The agency has nearly 6,000 employees, including
almost 1,000 who manage the upstate watershed.

For the past six years, NYCDEP has been proactive in implement-
ing an overall asset management program, including performing
a condition and criticality (consequence of failure) analysis of its
assets to prioritize the capital state of repair (rehabilitation and
replacement) projects. The project began in July 2009 for the
vertical assets (plants, pump stations, bridges, dams, roadways,
reservoirs and buildings), and in May 2011 for the linear assets
(water, sewer and stormwater pipelines). The vertical assets assess-
ment was completed in April 2013. Outcomes from the project
included a prioritized four- and 10-year capital improvement pro-
gram for the vertical assets as well as a custom asset information
system that stores the prioritization data and project information.
For the linear assets, the prioritized financial needs by pipe class
were determined, using descriptive statistics and the KANEW
model (an R&R planning tool developed by the Water Research
Foundation) for the next 50 years for sewer, water and stormwater
distribution and collection piping systems.

Vertical Asset Program Improvements

The first phase of the asset management program included field
and desktop condition and criticality assessment of all NYCDEP’s
The
facilities evaluated included water shafts, dams,

water and wastewater treatment assets.
bridges, wastewater treatment plants and
support facilities. In addition, the project
developed an asset management information
system tool to store all of the information,
support capital project prioritization and create
management reports. Prior to beginning any
of the assessments, collaborative workshops
were held to establish the methodology for
physical and performance condition, criticality
and scoring. Because of the size of the NYC
water and wastewater system, there are three
operating bureaus: the Bureau of Wastewater
Treatment, which operates and maintains all
of the large diameter interceptors, wastewater
pumping stations and 14 treatment plants; the
Bureau of Water Supply, the water system north
of the Hillview Reservoir, which consists mostly
of reservoirs and tunnels; and, the Bureau of
Water Supply and Sewer Operations, which
comprises the wastewater collection and water

supply systems south of Hillview Reservoir.

Guideline documents were created for each of these operating
bureaus that describe in detail how to perform the field physical
condition assessments as well as how to score the asset criticality and
performance through a combination of interviews and document
reviews.

Vertical Asset Assessment Methodology

The project prioritized the vertical assets for consideration in
the Capital Improvement Program utilizing the following equation
developed by the International Infrastructure Management Manual,
written by NAMS (New Zealand Asset Management Support).

ASSET PRIORITY = (Physical Condition + Performance

Condition) * Criticality

To capture the full breadth of asset information, condition
was defined to consist of two scores — physical condition and
performance condition, that are added together to comprise the
overall asset condition score. The physical condition represents the
current physical state of the asset and was completed through a field
visual inspection, in most instances. For a small portion of the assets
where current asset data was known, a desktop assessment utilizing
existing inspection data and/or staff knowledge was completed. The
performance condition represents current and future operational
capabilities of the equipment related to efficiency and the level of
service the asset is required to perform. It is completed through
analysis of operations and maintenance (O&M) data, inspection
observations, O&M interviews and document reviews, including
Computerized Maintenance Management (CMMS) reports, regu-
latory reports and design plans. Specific scoring criteria and
weightings were based on industry best practices.

Table 1 shows the scoring and definitions established for perform-
ance condition for one of the bureaus.

continued on page 16

Wards Island WWTP serves over one million people living in upper east Manhattan and in
western Bronx.
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continued from page 15

Table 1. Performance Condition Criteria

DEP Assessment  Adjusted Condition 1 2 3 4 5
Criteria Level Weight on Measure (excellent) (good) (moderate) (poor) (very poor)
Ability to meet Average Average Average Average Average
current capacity Yes* Peak Yes* Peak Yes* Peak Yes** Peak No** Peak
Capacity Process 25% — Yes* — Yes** — No** — No** — No**
Ability to meet Average Average Average Average Average
future capacity Yes* Peak Yes* Peak Yes** Peak ~ No* Peak No** Peak
— Yes* — No* — No** — No** — No**
Ability to meet Yes, with
current regula- Yes Yes Yes some modi- No
Regulatory  Process 20% tions & utility goals fications req’d
Ability to meet Yes, with
future regulations Yes some modi- No No No
& utility goals fications req’d
Average time
equipment is 99-100% 95-99% 90-94% 85-89% < 84%
Reliability Group 30% available when
needed
Frequency of Very Very
O&M issues None frequently, Infrequently Frequently frequently
O&M Issues Group 15% (excluding Quarterly Monthly Weekly Daily
breakdowns)
Status of Technology  Technology Technology Technology  Technology
equipment best avail- industry considered  nearing obsolete/out
Obsolescence Group 10% technology able/state of standard/ appropriate  obsolescence of date
the art Tried & True
*With one unit out of service **With all units in service
Table 2. Mechanical Asset Physical Criteria
Weighting
Criteria Percent Condition 1 2 3 4 5
CORE ASSESSMENT
Corrosion 20% Surface only 0% <10% 10%-50% >50%-75%  >75%
Structural None None None 1 location >1 loc
Leakage 30% Gaskets/Connections None Historic only  Drip only Stream 1 loc  Stream >1 loc
Holes/Failures None None None 1 loc >1 loc
Concrete 15% Surface cracking/Loose grout None 10% 10%-50% >50%-75%  >75%
Pedestal Through cracks None None None <25% >=25%
or Steel Missing pieces None None None None 1 or more
Supports Surface corrosion None <10% 10%-50% 50%-75% >75%
Structural corrosion None None None <25% >=25%
Missing/Broken anchors None None None <25% >=25%
ANCILLARY ITEMS
Piping/Valves 15% Leaks, gaskets None None Drips only Stream 1 loc ~ Stream >1 loc
Leaks, holes/failures None None None 1 loc >1 loc
Corrosion, surface None <10% 10%-50% >50%-75% >75%
Corrosion, structural None None None <20% >=20%
Support damage None None None <20% >=20%
Local Panels 5% Surface corrosion None <10% 10%-50% >50%-75%  >75%
Structural damage None None None 1 loc >1 loc
Internal corrosion, leakage None None None Yes Yes
Panel instruments, non-function ~ None None None <20% >=20%
Field 5% Damage/non-functional devices None None None <20% >=20%
Instruments Leakage None None Drips only Stream 1 loc  Stream >I loc
Electrical 10% Conduit/J. Box surface corrosion None None <20% >20%-50% >50%
Connections Damage/gaps/missing gaskets None None None 1 loc >1 loc
Exposed wiring None None None 1 loc >1 loc
16  Clear Waters Winter 2013



Physical condition was also defined on a similar 1 to 5 scale.
Engineers inspected assets visually in the field utilizing different
criteria dependent on the type of asset, for example, whether
the asset was mechanical, electrical, HVAC, and structural (both
structural process asset and building structural assets). The standard
performance and physical condition criteria and scoring definitions
achieved two goals, consistency among the multiple assessors and a
repeatable process for future evaluations.

Table 2 shows examples of a mechanical asset condition scoring
criteria.

As important as the physical condition of an asset, understanding
the criticality of an asset is equally important to determine the
relative priority of repair or replacement. Asset criticality is defined
as the consequence of asset failure. Different assets have different
consequences depending on a number of characteristics, including
asset location, safety, customers served, redundancy, regulatory
compliance and cost/time to repair. For vertical assets, the
consequence of failure was based upon a weighted set of criteria
that covers the social, financial and environmental impacts. To
incorporate redundancy, e.g., that there is spare installed equipment
or back-up power available in all operating conditions, the assets were
evaluated at the group level. Criticality scores include an assessment
of the overall system context, design criteria and performance
goals, review of applicable documents, including permits, regulatory
correspondence, master plans, facility drawings, repair cost history
and interviews with appropriate management and operations staff.
The general scoring definitions for one of the bureaus is shown in
Table 3.

Asset scores were determined based on the physical, performance,
and criticality scores. Depending on the asset scores, assets were

Table 3. General Scoring Definitions

assigned into an asset group. This, in turn, would start the process
of developing a subproject. Several subprojects would be combined
to develop a project. Projects then are ranked and prioritized for
placement in the capital improvement program. The score ranges
and definitions are identified in Table 4.

Some additional business rules were also established to allow for a
more in-depth analysis of the individual physical, performance and
criticality criteria asset scores to ensure that assets near the top of
any range were reviewed for inclusion in a repair and replacement
program. Using the asset scores to start the process of developing
capital projects allowed for a simple and transparent process in
creating the four- and 10-year budgets.

Asset Management Information System Tool
An Asset Management Information System (AMIS) computer tool

was developed for this project to standardize the asset condition

data collection, QA/QC, analysis and reporting across all NYCDEP
facilities to support effective capital planning.
Key functionality includes:

B Storage and retrieval of asset data for physical condition, perfor-
mance condition and criticality (consequence of failure)

B Analytical tools to perform overall prioritization assessment fol-
lowing asset management best practices for incorporation of field
condition assessment data, asset performance data and asset crit-
icality ratings

® Analytical tools to bundle assets together and create sub-projects
and larger capital projects for project prioritization

B Prioritization of asset rehabilitation and replacement (R&R)
needs at all NYCDEP facilities by location, asset class or asset type

through business cases
continued on page 19

Criteria Weight Scoring  Scoring Evaluation Description
Regulatory 20% 1 No Impact
Compliance 2 Minor noncompliance event and/or localized environmental impact that may be publicized
3 State/Federal noncompliance event and/or widespread environmental impact that is highly publicized
Level of 20% 1 No Impact
Service 2 Localized customer outages or impacts
3 Widespread customer outages or impacts
Hazard 30% 1 No Impact
Potential 2 Failure creates potential for injury to public (localized customers) or NYCDEP staff
3 Failure creates potential for injury to public (systemwide customers)or NYCDEP staff fatality
Financial 15% 1 No Impact
(O&M) Impacts 2 Moderate O&M Cost/ Effort to repair
3 Large O&M Cost/ Effort to repair
Redundancy 15% 1 Complete redundancy for all operating conditions and backup power
2 Limited redundancy (e.g., for average but not peak conditions) and connection for backup power
3 No redundancy or back-up power

Table 4. Project Group Score Ranges & Definitions

Asset Score Group  Asset Score Range Guidance

Group 5 24 to 30 » Highest consequence assets in poor condition
Low Bound: 4+4*3=24 » Consider for year 1-2 of the CIP

Group 4 15 to 23.99 * Moderate consequence in poor condition to high consequence in fair condition
Low Bound: 3+3*2.5=15 » Consider for year 2-4 of the CIP

Group 3 10 to 14.99 » Low consequence in poor condition to moderate consequence in fair condition
Low Bound: 4+4*1=8 » Consider for future 10 year CIP

Group 2 4 t0 9.99 » Not under consideration for CIP at this time, unless bundled with related project
Low Bound: 2+2%1=4

Group 1 Less than 4 = Not required for CIP consideration
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continued from page 17
B Development and scheduling of capital projects required for asset
R&R planning, including financial analyses for asset base cost,
engineering, installation, construction, inflation and contingency
The AMIS also provides centralized storage via a relational
database and secure web- based access for system configuration,
data entry and reporting by NYCDEP staff. Application level
security is provided for roles-based user access outputs from the
database, including field inspection sheets for physical condition
scoring, business case templates for capital project prioritization and
summary level graphs showing results of the physical, performance
and criticality assessments by facility, process or other asset hierarchy
level. The business case templates store the information that is used
to assign a prioritization score to each project that is comprised of
bundled assets of similar asset level priority scores across a facility
or like group of assets. Nine scoring elements are used to create a
weighted score for each proposed project to determine its overall
priority. The criteria and NYCDEP-specific weights are presented in
Table 5.

Table 5. CIP Prioritization Criteria

of failure among classes of pipes rather than individuals pipes.
The implementation of the KANEW financial forecasting model
provided the capability to perform “what if” scenarios to evaluate
different investment levels versus expected performance to balance
and optimize the overall investment. To develop inputs for the
KANEW model, the project established service levels, performed
a consequence of failure analysis, and a condition (probability of
failure) analysis and scored pipes.

Assessment Methodology
Utilizing existing data and the American Water Works Association

(AWWA) benchmarking report, service level targets were developed
(Table 6).

Table 6. Service Levels

Utility Service Level (SL) SL Measure

Water Reliability (Break Rate)  Breaks/100 miles/year

Sanitary Efficiency WOs/100 miles/year
(Work Order Rate)

Stormwater Efficiency WOs/100 miles/year
(Work Order Rate)

Category Criteria Weighting
1 Physical Condition 14%
2 Performance/Process Condition 16%
3 Regulatory/Environmental 16%
4 Service Level /Reliability 12%
5 O&M and Hazard 12%
6 Growth/Public/Community 7%
7 Public Image 8%
8 Financial 8%
9 Efficiency/Energy 7%

Linear Asset Program Improvements

The second phase of the asset management improvement involved
the linear assets, including the wastewater collection (sanitary and
combined), stormwater and water distribution utility pipes for
the five New York City boroughs. The project design included the
development of long-term annual investment levels to maintain
reliability and level of service. Unlike the vertical asset phase
of the project, the linear asset piece focused on the probability

New York’s North River Wastewater Treatment Plant, the only such facility
with a public park built on top

Countesy of North River WVTP

Asset condition and effective useful life were evaluated for
each utility consistent with the data available from the NYCDEP
work order system for comparison to the service level targets. The
evaluation utilized a combination of regression and graphical
analysis techniques. In addition, the water pipe evaluation also
utilized the Linear Extended Yule Process failure forecasting model
which provides a probability of failure score. To account for main
replacements and breaks not captured in the work order system,
manual adjustments were made.

Condition ratings were assigned to pipes in each utility based on
performance versus the current system average service level. Where
data were insufficient for a type of pipe, interpolation from results
for similar pipes was used. Condition scoring across all utilities was
normalized using a 1 to 5 scale, which is consistent with accepted
practices for sewer pipe condition grading and similar to the vertical
asset scoring. For water pipes, the final analysis was broken down by
major pipe material, including cast iron, ductile iron and steel, since
each exhibited significantly different behaviors.

Similar to the vertical assets, a consequence of failure (CoF)
evaluation followed established asset management best practices
for “triple bottom line,” which considers the economic, social and
environmental impacts of a failure. The consequence of failure score
of 1 to 3 was applied to each of the criteria from lowest to highest.
The highest score governed the final CoF rating. The project team
utilized GIS queries to score individual pipes based on the attributes
of the pipe, the consequence of failure and the estimated useful life
of the entire class of pipe.

The vertical and linear asset management program systemizes the
development of the capital repair and replacement program and
ensures a transparent process for investment in water and sewer
infrastructure. The NYCDEP has a robust capital program, with a
planned $14 billion in investments over the next 10 years that will
create up to 3,000 construction-related jobs per year.

Jason J. Galea (JasonG@dep.nyc.gov) is Project Manager for the Office of
Strategic Planning of the NYC Environmental Protection. Celine Hyer, PE,
is the National Technical Director for ARCADIS US.
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Long-Term Funding and Credit Analysis:
A Finance Industry Perspective

by Eva D. Rippeteau and Andrew DeStefano

unicipal water and sewer utilities are fee-based, long-term

monopolies that provide highly essential services to the

general public. Provision of these services is generally
carried out by local governmental entities, but heavily regulated
by state and federal environmental and public health agencies.
The regulators impose and monitor compliance with strict laws,
guidelines and standards for distributing safe drinking water and
properly treating and disposing of wastewater. Given their size
and criticality, utilities are highly capital intensive with many
interrelated systems and facilities requiring constant renewal and
replacement, along with infrastructure investment, to meet a host
of environmental and other regulations. Targeted and general
capital improvements are best implemented when a utility has a
comprehensive and current asset management program and can
plan projects in order to minimize system failures and maintain
uninterrupted service.

The United States Environmental Protection Agency (USEPA)
lists “long-term funding” as a part of its five requirements for
effective asset management (Figure 1). This is because not all capital
improvements can be financed with internal resources alone, and
managers and operators who are familiar with a utility’s assets
can more accurately predict and plan capital needs, formulate an
accurate budget, and modify customer rates and external borrowing
as needed for short- and long-term financing for a budget. Asset
management also enables a utility to address various system capital
needs in order of severity and practicality and possibly execute them
in tandem with adjacent or similar needs, or even in conjunction
with other municipal departments.

This article explains how asset management influences a utility’s
long-term planning process, impacting financial and operational
stability and overall system credit quality. Following a review of
available funding options, asset management is explained, both in
concept and implementation, for how it effectively underpins many
of the major rating criteria employed at Fitch Ratings.

Figure 1. USEPA’s Five Requirements for Effective Asset Management

1 Current State
of Assets

T

Asset

5 Long-term 2 Level of
Funding Plan \ Service
Management

4 Minimum Life 3 Critical Assets
Cycle Cost

Fitch Ratings considers each of these five core questions during its review
of the credit strengths of water and sewer utilities that issue debt in the
public bond markets. Source: Asset Management: Best Practices Guide (2008), USEPA
Office of Water, accessed www.waler.epa.gov.

Funding Types and Methods

An important role that utility managers and their governing
boards play is in the prediction of planning for capital needs that
will allow their utilities to provide continuous high quality services
and meet the needs of their service territories in the most cost-
effective manner, both today and in the future. Most utilities are
considered enterprises of their respective governmental service areas
and, therefore, are expected to recover the cost of operations and
capital programs through user fees. Operational expenses include
mandatory payments critical to the function of providing services,
such as salaries, electricity and chemicals; and, therefore, these
expenses are always paid for first. Remaining cash is then available
for other purposes, including debt payments, if applicable, and to
fund capital programs.

The ability to internally fund capital projects will depend on a
utility’s rate structure and the size of its capital improvement plan
(CIP). Standard methods for funding capital programs include
existing cash generated from revenues and excess historical opera-
tions, future excess cash flows, and leverage (bonds and loans).
These funding sources are not mutually exclusive, as most utilities
employ a combination of all of these given the scope of their capital
needs and the amount of existing resources on hand. Larger projects
may warrant the issuance of a substantial amount of debt, as this
will provide necessary upfront capital funding, and then allow the
utility to match long-term debt repayment with the useful life of the
assets to be constructed. Systems with smaller capital plans may opt
to fund ongoing projects from available internal resources or cash,
if sufficiently available.

A common approach for smaller utilities with little or no bond
market access is to participate in their respective statewide Drinking
Water or Clean Water State Revolving Funds (SRFs) initiated by the
USEPA. These programs function as shared-risk loan pools partially
funded by state and federal grants to provide low interest loans to
qualified systems in need of funding for necessary capital projects.
Though funding is extended to every qualified applicant in a given
state, the SRF program serves as an important resource for small or
disadvantaged communities that may demonstrate a lower capacity
to repay debt.

Other forms of borrowing include private bank placements, short-
term bonds and loans, lines of credit, revolving bank loans and
short-term commercial paper, among others. However, the most
predominant, publicly disclosed funding mechanism in the United
States for utilities is long-term borrowing, typically in the form of a
publicly offered debt issuance or bond. As of the second quarter of
fiscal 2013, the amount of outstanding municipal debt was reported
to be about $3.7 trillion.! This market is supported by investors
who in large measure depend on the independent assessments of
credit quality, or ratings, most commonly provided by credit rating
agencies such as Fitch Ratings (Fitch).

Ratings Criteria
Fitch relies on several key attributes to assign long-term bond
ratings that inform the investment community (Figure 2). The first
continued on page 23
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continued from page 21

is an assessment of a utility’s governance and management team.
The level of tenure, years of experience, and political autonomy of
influential managers are important indicators of their familiarity
with the utility and its vital functions. The policies and procedures
employed by management demonstrate its priorities and the degree
to which it plans for the present and the future. Financial forecasting
and asset management policies demonstrate a willingness to seek
cost-effective and reasonable financial and capital plans.

Figure 2. Fitch’s Water & Sewer
Rating Criteria
Governance and Management
e Leadership
« Policies and Forecasts
« Political Impartiality
Operations
» Customers and Service Area
* Water and Sewer System Operating Statistics
* Regulatory Compliance and Climate
Debt and Capital
e Capital Improvement Plan
e Funding Sources
 Leverage and Debt Structure
e Legal Bond Covenants
Financial
« Billing and Collections
» Rates and Charges
» Audited Financial Trends and Performance
» Stress Test Performance

Utility managers with an extensive inventory of the system’s assets
and their lifespan can more accurately predict the most pressing
and sustaining capital needs,
budget accordingly, and
execute projects on time. They
will also knowwhen and by how
much they should raise utility
charges, if necessary, to fund
these projects, and at what
level price elasticity becomes a
concern. In addition, they will
have the ability to navigate the
relevant rate approval boards
and political actors in order
to enact the necessary rate
increases in a timely fashion.

A well-run system typically
demonstrates strategic manage-
ment practices that will
take into consideration the
economic climate and cost
of service to ratepayers, the
system’s long-term  capital
and resource needs, and the
various financing mechanisms
available to meet those needs.
The effectiveness of a utility’s
governance and management

at the top will influence operational, financial and debt-related

consequences throughout the rest of the organization.

The next attribute is the quality of a utility’s operational profile.

This includes the level of long-term supply, compliance wi

th

regulatory bodies, capacity to serve current and future expected

customers, and the overall quality of that service. Asset management

is imperative to the success for all of the above. To effectively serve

its customers, a utility must know the condition of its assets, and how
and where to fix them so that service is uninterrupted. The latter is
preferably done without imposing rate shock (sudden and large rate

increases) on the customer.
There are many operational issues that can be avoided
mitigated through system-wide asset management. For instance,

or
if

distribution and conveyance pipes are leaking, revenue might be

forgone and environmental laws broken. However, asset manage-

ment can identify operational risks early, lowering the costs through

upfront repair versus the potential hazard of deferred capital

maintenance, and the possible regulatory issues that might ensue.

As mentioned, some utilities opt to acquire external financing
in order to fund their capital programs. This approach can take

several forms and often varies based on market interest rates and
a utility’s ability to garner interest in the public debt markets. The
third attribute considered by Fitch analyzes a utility’s debt and
capital profile, focusing on the composition of debt, the motive for
issuing, and the burden it may impose on the rate-paying base. The

size of a customer base, both in the present and as predicted in the

long term, is important to understanding the ability of that base
to generate revenues sufficient to service any debt. Fitch assesses

leverage ratios relative to per-capita and customer costs, as well

continued on page
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structure overarches the The NYC Department of Environmental Protection spent $5 billion to upgrade its largest wastewater treatment plant,

remaining  attributes, as
important decisions made  this, among other major projects.
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Newtown Creek, which has 310 mgd treatment capacity (this shows a section of the plant’s iconic egg-shaped digesters).
Long-term bond issuances were acquired by NYCDEP’s financing arm, the NYC Water Finance Authority, to finance
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continued from page 23
total debt outstanding in relation to the size of the system’s capital
base.

Also important are the legal bond covenants that dictate the
terms of repayment. For example, the extent to which covenants
require a utility to maintain a financial cushion or contingency of
net revenues above its level of debt payments may promote long-
term financial stability and a greater likelihood of debt repayment.
In addition, it is crucial to know which revenues — recurring versus
one-time payments — are pledged for bond repayment, as this will
determine the volatility of the utility’s revenue stream and, therefore,
its reliability for annual debt payments.

A final attribute in assessing credit quality is the utility’s financial
profile, the importance of which has been alluded to in the themes
already discussed. As mentioned, asset management assists in long-
term spending and rate expectations on behalf of the governing
body, regulators, and customers. Financial projections and CIPs
informed by a comprehensive inventory of the state-of-repair of
the system are more likely to be realized. Moreover, utilities able to
propose projects that have a realistic expectation of being executed
within their budgeted year can also more concretely justify future
funding needs to their governing body.

Sound financial projections will indicate whether the utility will
have to raise customer rates or acquire external funding sources, or
both, to meet capital funding needs. In the event of raising rates, the
utility must consider whether or not the increases will exceed the
majority of its customer base’s ability to pay, i.e., whether charges
are affordable given median household income and the poverty rate.
Fitch views favorably a utility that includes a percentage of fixed costs
in order to maintain a level of acceptable income despite potential

volumetric fluctuation during times of decreasing consumption.
Taking all of this into consideration, a well-reasoned and supported
financial plan will better position management to attain political
support for rate-setting plans.

From a credit perspective, the strong fundamentals of municipal
water and sewer utilities — their essential service provision and
general ability to set rates to increase revenue — have produced
favorable financial margins and strong protections for bondholders.
However, every issuer is different and nuanced. The credit analysis
of a debt issuer must be quantitative: assessing leverage, capital,
financial trends and decisions; as well as qualitative: understanding
the managerial, operational, regulatory, political and idiosyncratic
challenges a utility faces. These important and holistic consid-
erations will factor into a utility’s ultimate ability to run efficiently
and repay debt. Asset management, whether in the financial,
physical, or governance sense, helps facilitate all of the above,
resulting in greater efficiency, more reliable service, and potentially
lower costs over time.

Eva D. Rippeteau (eva.rippeteau@fitchratings.com) is Associate Director
and Andrew DeStefano (andrew.destefano@fitchratings.com) is Director of
Fitch Ratings, Inc., located in New York City.
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Monroe County Department of Environmental Services
Pure Waters District-Wide 1/1 Master Plan

by David Cross, William Putt, David Barnes and Mike Miller

onroe County in New York State has a population of more

than 730,000 residents. The Monroe County Department

of Environmental Services (MCDES), Division of Pure
Waters, is responsible for providing combined storm and sanitary
collection and treatment to the City of Rochester and sanitary
collection for surrounding communities. Formed in the late 1960s,
Pure Waters consists of four districts which include the Northwest
Quadrant (NWQ) District, Gates-Chili-Ogden (GCO) District, the
Irondequoit Bay-South Central (IBSC) District and the Rochester
District. The collection system consists of approximately 1,200
miles of surface collector sewers, 110 miles of regional surface
interceptors, 30 miles of Combined Sewer Overflow Abatement
Program (CSOAP) deep rock tunnels and 60 remote pumping
stations. Wastewater is treated by two regional wastewater treatment
plants (WWTPs) — the Northwest Quadrant WWTP and Frank E. Van
Lare WWTP. In general, the GCO, IBSC and Rochester districts are
tributary to the Frank E. Van Lare WWTP located in the northern
section of the Town of Irondequoit, while the NWQ District is
tributary to the Northwest Quadrant WWTP in the northern section
of the Town of Greece. The effluent from both WWTPs is discharged
to Lake Ontario.

Map of the Monroe County Department of Environmental Services Pure
Water Districts

As with most wastewater utilities, the community systems vary
in age and materials of construction. A common issue with aging
sewerage infrastructure is infiltration of groundwater and inflow
of stormwater into the sewer pipes via defects and deterioration of
the aging facilities. Advanced age brings challenges, particularly
when financial resources available for operation and maintenance
are limited more now than ever. Rainfall derived infiltration and
inflow (RDII) presents a never ending challenge to collection
system owners in maintaining wastewater infrastructure operations.
The more problematic impacts of RDII control for MCDES are
excessive levels of wet weather flows that cause sewer surcharging in
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several localized areas throughout the collection system. Surges in
flow to the Northwest Quadrant WWTP can also impact operations
and performance of the treatment processes. The RDII has not
reached levels where frequent or regular instances of sewer backups
or sanitary sewer overflows occur or the ability to comply with
regulatory discharge permits has been compromised. It is apparent
that RDII does, and will continue to, adversely affect the structural
integrity of infrastructure and reduce available sewer system reserved
capacity for future growth and development. The MCDES does not
currently have any regulatory enforcement pressure to perform this
work, however, the county is being proactive in addressing the issues.

Master Plan Prepared

As a component of the overall mission of cost-effective stewardship
of infrastructure, protection of public health and of the local water
environment, a Pure Waters District-Wide Infiltration and Inflow
(I/I) Master Plan was prepared to guide future efforts to control
the effects of RDII. Pure Waters owns and operates the interceptors
and trunk sewers, however, the communities own and operate the
majority of the tributary collection systems. The project will identify
the sources of RDII and work together with the communities to
develop cost-effective solutions. The goal of the Master Plan is to
identify and implement high benefit to cost ratio system renewal
and rehabilitation work to minimize the adverse impacts of RDII and
maintain an acceptable level of service for the wastewater collection
and treatment system infrastructure.

The initial phase of work included a preliminary assessment effort
that involved compiling and reviewing available information on
prior RDII control efforts and current issues, concerns and impacts
of wet weather conditions on the operations of sewerage systems
throughout the Pure Waters districts. In addition to reviewing
available information, the project team conducted meetings with
the municipalities within the four districts for the purpose of more
fully understanding current local sewer service conditions and
needs. Following this initial outreach, the project team refined flow
schematics of key infrastructure. With these schematics, the districts
(Rochester, Gates-Chili-Ogden, Irondequoit Bay-South Central and
Northwest Quadrant) were subdivided into 42 sewer basin areas.

An assessment of the preliminary RDII “condition” was performed
for the districts and each of their areas within the 42 sewer
basins using available flow meter and rainfall gauge data. Flow
meters currently located within the collection system and at larger
pump stations were utilized for this initial evaluation. The data
was examined using computer data analysis programs in the
US Environmental Protection Agency’s (USEPA’s) Sanitary Sewer
Overflow Analysis and Planning (SSOAP) Toolbox to determine the
response of a specific delineated sewer area to intense rainfall and
high groundwater conditions. In addition, the project team utilized
the experience of MCDES staff which independently assessed and
ranked the “criticality” of each sewer basin area based on the staff’s
knowledge and past observations relative to wet weather impacts on
downstream infrastructure capacity and/or local sewer surcharging.
From these RDII condition and criticality assessments, the 42 sewer
basins were categorized as follows:



= Category A — RDII Control Level Adequate — 20 sewer areas were
determined to have adequate RDII control. These sewer areas rep-
resent the lowest priority for RDII control efforts.

 Category B — RDII Control Level Inconclusive — 17 sewer areas
were identified to be of a condition that could not be definitively
demonstrated by available data or information. The MCDES staff
indicated that wet weather impacts have been moderate to high in
these areas in the past. These sewer areas were recommended for
additional follow-up study.

e Category C — RDII Control Level Inadequate — Five sewer areas
were identified where the RDII condition was confirmed with high
confidence to be inadequate. The RDII criticality was also judged
by MCDES to be high. These sewer areas were confirmed to have
sources of excessive RDII, and were identified as a high priority for
locating and removing such sources through rehabilitation efforts.
These efforts, evaluations, findings, conclusions and recommen-

dations were detailed in the Preliminary Assessment Report. A five-

year schedule was recommended for undertaking the further study
of the 22 sewer areas comprising the Category B and C sewer areas.

Coordination with Tributary Communities

Meetings were then conducted with representatives of the local
municipalities to initiate open discussion on sewer system conditions
and support needs. The meetings were held in a workshop format
to facilitate discussion and sharing of information and resources.
Each workshop began with a presentation of the study findings and
provided the opportunity for each of the municipalities to offer
feedback on whether the results were consistent with historical
performance and field observations. Many of the community
representatives were surprised at how well the analysis identified
the problem areas within their systems, raising their awareness and
willingness to collaboratively work with Monroe County to address
the system-wide RDII problems. As a result, the workshops played
a key role in maintaining productive working relationships and
setting the stage for further collaborative RDII control efforts within
affected towns and villages.

For municipalities with Category C sewer areas, recommendations
for source control investigations were presented along with the offer
of further assistance to the municipality in on-going evaluation of
RDII control and sewer rehabilitative measures. For municipalities
with Category B sewer areas recommended for nearer term assess-
ment to better identify the current level of RDII control, an onsite
workshop was conducted to present the basis for additional investi-
gations and engage cooperative efforts to implement the work.

RDII Source Investigations for Category C
Several sewer areas were confirmed to have excessive levels of RDII

(primarily infiltration) which could produce critical adverse impacts.

The MCDES recently completed preliminary field investigations

within one sewer area to define the sources and estimate the

approximate quantities of excessive RDII. To achieve this, MCDES
performed the following work:

« Six portable flow meters were deployed within Sewer Area G1 to
divide this area into sub-areas and identify the sub-areas of highest
concern and likelihood of locatable and correctable RDII sources.
The meters were installed for 14 weeks from early March to mid-
June 2013.

e The MCDES staff conducted manhole inspections for up to 330
manholes within Sewer Area G1 to document general flow condi-
tions, manhole conditions and potential RDII sources.

_.%-.r..-l;'::
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* The MCDES staff conducted selective sewer cleaning and televising
of approximately 24,000 linear feet of sewers (approximately 20
percent of the total footage) to document and reasonably project
general sewer conditions across larger sewer sub-areas. Reaches of
sewers to be cleaned and televised were selected to provide repre-
sentative conditions across the entire sewershed, considering sewer
age, materials of construction, soil/groundwater conditions and
other site specific conditions.

* The MCDES staff conducted selective smoke testing to areas where
sewer televising or other information indicated the highest poten-
tial for locatable and removable inflow sources, when determined
to be beneficial.

Next Steps

Future work will continue to focus on investigations in the
other Category C sewer areas. Upon completion of RDII source
field investigations for each area, a summary will be prepared that
documents the types of locatable and removable sewer defects
and RDII sources. The rehabilitation work will be performed by
MCDES crews, or packaged together for bidding and construction.
Future work will also include additional evaluations of the Category
B areas to conclusively define whether RDII control is adequate
or inadequate, as well as recommendations for field investigation
to identify appropriate rehabilitative measures for satisfying level
of service goals. Upon completion of rehabilitative measures, the
SSOAP analysis will be run using post construction flow and rainfall
data to identify the reductions in RDIIl and confirm that the sewer
service area is operating within the level of service goals established
for each district’s collection system.

The Pure Waters District-Wide I/1 Master Plan is intended to be
a living document for the purposes of proactively maintaining the
level of service goals for RDII control. This program will also allow
MCDES to build a stronger collaborative working relationship with
its member communities and better plan capital investments for
maintaining a high level of service to its customers for years to come.

David Cross, PE, is an Associate Engineer (DCross@monroecounty.gov)
and William Putt is the Manager of Collections Field Management with the
Monroe County Department of Environmental Services. David Barnes, PE,
is a Senior Project Manager with CDM Smith. Mike Miller, PE, is a Vice
President with CHA Companies, Inc.
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Effective Asset Management

for Optimal Performance Maintenance

by Ryan Johnson

he heart of any effective asset management and maintenance
program is knowledge. Knowing what you have, how it
functions, how it fails, and how to correctly identify the
maintenance objectives and requirements to prevent or mitigate
the failures, leads to the extended useful life of the assets and
recognizing their functional goals. Three levels of sophistication
should be utilized to develop maintenance requirements and these
consist of applying the following:
e LEVEL ONE: Standard Activities
* LEVEL TWO: Maintenance Optimization (Continuous improve-
ment)
e LEVEL THREE: Selective Reliability Centered Maintenance
(RCM) Analysis
Deciding which to apply is determined by the priorities of the busi-
ness, the maturity of the operation, time and resource constraints,
the criticality of the assets and the level of service requirements
established by the client. In general, where speed of deployment
is important and assets are low in criticality, standard activities
consistent with best practice and vendor recommendations would
normally be applied. A high performing maintenance organization
then often takes the next step and seeks to optimize its maintenance,
particularly for critical assets. At the other extreme, where there are
persistent performance, cost or reliability issues or the assets are
critical, then full RCM may be applied (on a selective basis).

Reliability Centered Maintenance A Accuracy
(RCM) Analysis
Maintenance Optimization

Standard Activities

(maintenance standards and vendor
recommendations) \

Speed of
/' Deployment

Figure 1: Relationship between Accuracy of Maintenance Outcomes and
Speed of Deployment for Maintenance Approaches

The simplest and quickest way to develop a comprehensive main-
tenance program is through the application of standard activities.
This approach is best conducted by an appropriately experienced
member of the operations team, preferably a maintenance planner
with operator and supervisor support.

The standard approach involves a systematic review of the assets to
be managed by identifying the following:

B Statutory maintenance requirements for items, such as:

 Pressure vessels e Lifting equipment

= Boilers * Flexible hoses

* Water quality instruments « Electrical tools, etc.
® Warranty maintenance requirements (for new or recently replaced

equipment)
® Vendor recommendations from O&M manuals
® Client maintenance requirements or standards

Once the minimum requirements have been established, they can
be assessed for gaps in planned maintenance, particularly for critical

assets, which should not normally be run to failure. These gaps
should be addressed through a combination of applying standard
activities and consulting the vendor or manufacturer.

To assist with this program development, a number of mainte-
nance standards have been created that, given specific asset types,
offer recommended routines and frequencies for planned activities,
such as inspection, cleaning, lubrication and servicing. These
standards also have been developed by Veolia Water on the basis
of collected knowledge of failure modes, accumulated operations
experience and literature defining best practice techniques. As such,
they are a valuable resource for creating maintenance programs
from scratch in a reasonably short period of time.

After development of an initial PM (performance maintenance)
program, there are sometimes significant opportunities to reduce
cost inefficiencies and waste without raising overall levels of risk.
These opportunities may be identified through the monitoring of
cost key performance indicators (KPIs), such as maintenance spent/
asset replacement value or the percentage of maintenance spending
that is planned. The methods for achieving efficiencies can vary.
For example, a simple maintenance planning and performance
review may identify that certain planned tasks within a program are
redundant or ineffective and can thus be eliminated. To comple-
ment this approach, task packaging can reduce the time associated
with performing and recording maintenance activity. Another
example is using available data to better estimate the time interval
between “potential” and “functional” failure of an asset.

A PM program needs to be reviewed at regular intervals (ideally
on an annual basis) for continuous improvement purposes. All
changes to the program should be subject to documentation and
approval. Doing so ensures ongoing relevance and cost effectiveness
of maintenance tasks. An example situation is where one has a 90-day
PM calibration on a pH probe, and the technician calibrates on
this interval and finds that there is no drift in the accuracy. Sound
maintenance practice would increase the interval to the point that
the probe has slight levels of drift, thus optimizing the frequency
and expense of maintaining the probe not at the expense of the
process. The ultimate optimization level could even factor in the
seasonal demands and changes to the process and equipment.
Before conducting any analysis, it is important first to target only
assets that have the potential to benefit significantly through
improvements (usually in terms of risk reduction, O&M savings or
improved contract performance). Assets that are neither high risk
nor high cost to maintain should be excluded from an RCM analysis.
Although it is the most time- and resource-intensive approach, RCM
is the most accurate method for developing a maintenance program
to effectively manage the risks of failures.

It should be emphasized that RCM is a valuable process so long
as it is selectively applied to appropriate assets of high quality. The
review itself and implementation of the recommendations can have
a considerable impact on resources, and thus it needs to be carried
out efficiently. To achieve best results, the review must be conducted
in accordance with the “classical” RCM methodology, avoiding any
shortcuts to the process. The so-called “streamlined” RCM processes

that do not comply with the standard should not be used. These risk
continued on page 30

Clear Waters Winter 2013 29



continued from page 29

impacting the quality of analysis, the usefulness of the outcomes and

the credibility of the process. Significantly, the RCM review process is

only successful if the following responsibilities are assigned:

e Coordination of the review by an experienced, certified RCM
facilitator

« Involvement in the review by key members of the contract/opera-
tions management team (with knowledge of the operation, main-
tenance, process and control)

e Assignment of a contract representative to be accountable for
implementing the recommendations of the review

The outcome from the Veolia Water RCM approach is an
optimized maintenance and spares program. This is based on
best practice maintenance engineering and supported by a fully
documented audit trail for the future benefit of the company and
its clients. The Optimized Critical Spares Program consists of eight
key evaluations:

Failure Mode Identification: A “failure mode” is an event that is
reasonably likely to occur and that would cause the loss of an asset’s
functionality. When developing a potential list of spare parts for an
asset, an understanding of the equipment at the failure mode level
is necessary. The participants in this project have developed a listing
of failure modes that are common to each asset type. These lists
can be used as guidance materials for evaluating spare part needs.

Step Two: Failure Mode Evaluation

This list is a very good starting point, but there is no substitute for
first-hand knowledge of the facility. It is important that experienced
operations and maintenance staff participate in the development of
the failure modes.

Consequences: Not all failure modes have the same impacts to the
operations at a facility. Great care should be taken in evaluating the
consequence of failure, utilizing a risk review process. One should
make an effort to monetize the risk of lacking a spare part when
needed. Staff should build a plant-specific matrix that can be used to
quantify lack of equipment availability into money. The purpose of
this exercise would be to provide a framework upon which a proper
spare part evaluation can be performed. Examples of this approach
and its benefits are provided later in this section.

Lead Time: It is critically important to understand the supply
chain when it comes to spare parts. The availability and lead time for
obtaining spare parts varies significantly based on the manufacturer/
supplier and geographical location of the facility. When conducting
a critical spares evaluation, one must always fully understand how
long it takes to procure an item. Often, excessive lead times may
be reason enough to have a spare available at the facility. Initially,
a decision may be made not to stock a spare because a redundant
asset is available. This decision may have to be reconsidered if one
has to rely on solely the redundant system for a long period (while

Failure Mode Local System Plant
1. Bearing seizes due to lack Bearing wears, gets hot and Bearing wears, gets hot and Loss of Redundancy
of lubrication evantually fails eventually fails. Standby
pump starts and carries load
2. Temperature Transmitter fails and Oil system shutdown and Loss of one train
transmitter fails thermal oil pumps stop OLC initiates a system
pumping shutdown
3. Heat trace thermostat fails Heat trace fails, water line Sludge pumps trip on loss Complete plant shutdown
freezes resulting in loss of seal water
of flow
Step Three: Match Critical Failure Mode to Spare
Failure Mode Spare
Bearing seizes due to lack of lubrication Bearing
Temperature transmitter fails Transmitter
Heat trace thermostat fails Thermostat

Step Four: Determine Spare Cost and Lead Time and Calculated Downtime Cost (Conversion rate: €1.00 = $1.38)

Lead time Downtime Cost of downtime
Spare (in operating hours) cost/hour due to lack of spare
Bearing 48 EURj55 EUR7 400/event
Transmitter 24 EUR 55 EURZJO()/(:vcm
Thermostat 24 EURgs5 EUR20_55() event

Step Five: Adjust Downtime Cost for Failure Probability (Conversion rate: €1.00 = $1.38)

Downtime Cost Failure Downtime Cost Annual Cost Cost per year

(DC) due to Lack Probability Adjusted Spare (10 Year Storage of Spare and
Spare of Spare SR (DC * FP) Amortization Cost Storage
Bearing €7,400/ event 0.2 €1,480/year €80/year €20 €85
Transmitter €3,700/event 0.1 €370 /year €20/year 0 €20
Thermostat €20,500/event 0.1 €2,050/year €40/year 0 €40

Step Six: Evaluate Cost of Spare versus Downtime Cost (Conversion rate: €1.00 = $1.38)

Spare Cost of Spare and Storage Downtime Cost Adjusted Spare Required (Yes or No)
Bearing EUR 85 per year EUR 1,440 per year Yes
Transmitter EUR 20 EUR 370 Yes
Thermostat EUR 40 EUR 855 Yes
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Developing a performance maintenance program can help reduce cost
inefficiencies and waste without raising overall levels of risk.

one waits for the spare to arrive).

Availability: Often, equipment vendors discontinue product lines
and support for products. Some of these changes are the result of
market-driven forces, such as mergers and acquisitions within the
manufacturing industry itself, while others are purely technologi-
cally driven. Special consideration should be given to electronic
components such as VFDs and I/O cards. Electronics seem to
run a “planned obsolescence” cycle of roughly eight to 10 years.
Operations and maintenance staff need to carefully evaluate their
options as they relate to spare parts and upgrade paths.

Probability of Failure: A proper critical spares evaluation needs to
factor the probability of occurrence into the equation. This is usually
done by experienced staff familiar with the common equipment in
a similar operating context. There are failure statistics that can also
be used to benchmark this type of probability. Understanding the
failure rates helps in making a sound business decision as it relates
to procuring spares.

Predictability of Failure: Some equipment/components will fail
over time due to wear or age/fatigue. It may be possible to properly
manage this type of failure by conducting periodic inspections to
measure the overall condition of the asset. Components like chains,
belts, sprockets, liners and screws can be evaluated for wear, and
new parts can be ordered prior to loss of functionality. Each should
be evaluated on a case-by-case basis. Properly set up and monitored,
condition assessment programs can minimize the amount of spares
needed at a facility. Items like fuses, shear pins and electronics fail
with little warning and should always be stocked if the asset is critical.

Shelf Life: Some components deteriorate with time (like probes,
sensors, ball bearings, batteries and gaskets). These timing con-
siderations should be factored into the decision-making process.

Storage Considerations: Prior to procuring any spare parts,
one must evaluate his/her location to determine if the facility has
adequate storage facilities onsite. Consideration should be given to
environmental conditions (humidity, temperature, sulfides, etc.)
and the available space. Staff also needs to ensure that it has the
proper systems in place to track the spares and to conduct PM
tasks on the inventory if needed (i.e., a spare pump may require
that the shaft be rotated periodically to distribute lubrication and
prevent shaft deflection). Offsite options should be evaluated and
consideration should be given to having the vendors store the parts
as a service.

Veolia Environnement North America

Critical Spares Methodology

Veolia Water developed a critical spares methodology that can be
used to assist in making decisions on whether or not to purchase
an item. The following is an example of an analysis that was done
on a sludge dryer facility in North America. The company operates
a sludge pelletizer facility in the United States with a contract
that is production-based and includes liquidated damages for
downtime and loss of availability. During 2010, a comprehensive
reliability centered maintenance (RCM) evaluation was performed
at the facility. This review was conducted with both the company’s
technical and operations staff. The RCM review included a review of
failure modes and a thorough critical spares evaluation. A general
illustration follows as to how the process was used in six steps to
determine the need to stock a spare.

Step One: Monetize the Risk — There are four process trains at
this facility and three are needed to meet full capacity. The group
determined that if all four trains were unavailable, there would
be a EUR 855/hour cost of downtime. The group then evaluated
loss of capacity and assigned a lower dollar number for some unit
operations (EUR 310/hr). After debating the liquidated damages
clause of the contract and its impact on client relationships and
more, the group settled on EUR 155/hr as being the cost of loss of
redundancy.

The next five steps utilized are described in the comparison tables,
Steps 2—-6 (on page 30).

Ryan jJohnson (ryan.johnson@ueoliawaterna.com) is Director of Above
Ground Asset Management at Veolia Environnement — North America,
based in Chicago.
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Asset Management Made Easy

Applying Best Business Practices to Develop Practical Asset Management

by Richard McGillis and Brandon Vatter

anitation District No. 1 of Northern Kentucky (SD1) provides

sanitary and storm sewer services for 33 communities in Boone,

Campbell and Kenton counties. This sanitary sewer system
covers approximately 200 square miles and serves a population of
approximately 350,000. Approximately 1,700 miles of sewer lines
and 400 miles of storm lines are maintained with the majority of
the collection system being 50 to 100 years old with pipe diameters
ranging from eight inches to 120 inches.

In 2005, SD1 negotiated a Watershed Consent Decree with the
Kentucky Division of Water and USEPA Region 4 to address its SSOs
(sanitary sewer overflows) and CSOs (combined sewer overflows).
One key feature of the consent decree requirements was the
development of watershed plans every five years. These watershed
plans will determine a combination of affordable watershed and
infrastructure controls to improve water quality, eliminate SSOs,
and comply with the CSO policy. The extent of SD1’s overall service
area and its combined and separate sewer system boundaries can be
seen in Figure 1.
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Figure 1. SD1 Service Area Overview

The district conducted a CMOM (capacity assurance manage-
ment, operation and maintenance) self-assessment as well as a NMC
(nine minimum controls compliance) evaluation. The outcome
from this process led to the development of a proactive and
comprehensive Continuous Sewer Assessment Program (CSAP)
to address both the NMC and CMOM in a singular program. The
overall goal of the program was to cost effectively minimize O&M
(operation and maintenance) related spills and to implement system
renewal and rehabilitation in a way that targets dollars where they
have the highest benefit. For the collection system, the benefit was
a reduction in both sewer failures and failure consequences, and a

Counrtesy of SD1

reduction in costs due to proactive rather than reactive asset renewal.
The SD1 took the program beyond just the consent decree
compliance and asked the question: “What must be done to run
a utility well? It answered this question by applying best business
practices and designing its asset management program to meet the
following key objectives:
1. Develop Goals and Objectives to Accomplish an Overall Asset
Management Program
. Determine Asset Condition and Criticality through Prioritization
. Define Justified Level of Service (LOS) for the Collection System
. Determine Lowest Life-Cycle Cost Alternatives for Asset Renewal

GU B 0 N

. Define a Long-Term Implementation Plan and Funding Strategy
to Accomplish Goals and Objectives

Develop Goals/Objectives for Asset Management Program

The overall goal was to develop objectives that fit into SD1’s
overall strategic planning, which is exemplified by its Mission, Vision
and Core Values. The district explored the following objectives.

Based on the key objectives listed, SD1 explored the following

focus areas to define and develop metrics for advancing improve-
ments to its asset management program. It formed a focus group
consisting of management, supervisors, and key field staff from
engineering, collections systems, operation and maintenance, and
public outreach to evaluate and address each one of these areas:

1. What can be done (even without a consent decree)?:

e Improvements could be made to SD1’s existing O&M programs
and an examination made on how current business manage-
ment processes could be improved to increase efficiency and
reduce capital and operating costs even without a CD.

2. Customer Service:

= What level of service do customers expect?

* Where do flooding and basement backups occur in the system
and how can SD1 mitigate those problem areas?

e Where are the water quality and public health problem areas in
the communities serviced, and how can SD1 programs address
the problem areas?

e Are customers routinely informed about where their rate dollars
go and improvements made to service and water quality?

3. Fiscal Responsibility:

e Are the ratepayers’ dollars utilized in the most cost-effective
manner and are opportunities found to stretch the money to
work further and harder for the customers?

e Is SD1 recording all of the needed cost and O&M metrics neces-
sary in examining opportunities for cost savings as well as opera-
tional and productivity efficiency improvements?

e Is the utility being run like a privately owned business, i.e., con-
stantly examining opportunities to reduce costs, making process

System Objectives Operational Objectives

Reduce O&M and Energy Costs

Improve Customer Service

Reduce Basement Backups

Transparently Demonstrate Fiscal Responsibility

Reduce Flooding

Proactively Maintain and Renew Assets

Reduce Overflow Volumes and Frequencies

Plan Strategically

Improve Receiving Water Quality

Implement Best Practices
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www.aqua-aerobic.com | 1-815-654-2501

TOTAL WATER MANAGEMENT SOLUTIONS
ADAPTABLE FOR TODAY'S CHANGING DEMANDS

Our experience in Aeration and Mixing, coupled with years of expertise in Biological Processes and Filtration Systems allows us to
provide you with the most adaptable treatment solutions that offer the lowest cost of ownership. Aqua-Aerobic Systems’ advanced
wastewater technologies meet or exceed the most stringent effluent requirements, including nutrient removal and water reuse, and are

designed to easily accommodate changing effluent demands.

AERATION & MIXING

= Range of models, sizes and options

* Proven high-efficiency and reliable
performance

= | ow maintenance, easily retrievable
units

* Endura® Series limited maintenance
motors

BIOLOGICAL PROCESSES
Batch Processes

* Time-managed nutrient removal

< Low maintenance decanter

 Enhanced process control with
integrated IntelliPro® system

* Low cost of ownership

Flow-Through Systems

* Flow-through operation with multi-
stage performance

 Enhanced nutrient removal
capabilities

« |deal for a wide range of design flows

< Unique phase separator reduces WAS
volume 20-50%

GPJ g ESJET}EEHIES

Corporate Office
143 Miller Road, Kinnelon, NJ 07405
P 973.750.1180 | F 973.750.1181
gjager@jagerinc.com | www.jagerinc.com

Buffalo, NY Office | Rick Calmes
G.P. Jager & Associates, Inc.
10836 Partridge Road, Holland, NY 14080
P 716.222.4101 | rcalmes@jagerinc.com

FILTRATION

= OptiFiber® family of pile cloth media
is designed for specific applications

« Disk and diamond configurations with
automatic PLC based controls

= Small footprint

« Low cost of ownership

MEMBRANE SYSTEMS

= Time-managed, sequential aeration

 Equalization, nitrogen and phosphorus
removal within a single reactor

 Enhanced process control with
IntelliPro® system

PROCESS MONITORING &
CONTROL

< Provides integrated comparative
analysis

= Automatic adjustment of hiological
nutrient removal and chemical addition

« Proactive operator guidance via
BioAlert™ process notification program

Syracuse, NY Office | Randy Ott, P.E.
G.P. Jager & Associates, Inc.
7505 Moccasin Path, Liverpool, NY 13090
P 315.652.5627 | randyott@jagerinc.com
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BARNES

Barnes Solids Handling Pumps
2-60 hp

3”,4”,6” or 8” discharge sizes
Plug-n-Play power cord

Made in USA

CRANE

PUMPS & SYSTEMS

Barnes SH Pumps churn through today’s waste stream

+ Barnes SH innovative clog-resistant impeller Competitor pumps readily clog on today’s
designs handle long, stringy solids and other “disposable” household items. Barnes SH series
challenges found in the waste stream. pumps deliver reliable, clog-free operation.

* In rigorous clog testing, Barnes SH clog-resistant
pumps outperform popular, competitive designs.  Represented by:

Supplying Equipment and Solutions for Water and Wastewater
Main Office
3101 Seneca Turnpike

X n Canastota, NY 13032
Monovane High-efficiency www.koesterassociates.com

sales@koesterassociates.com

Knowledgeable. Loyal. Caring. | Excellence. Delivered!

Vortex

Calculate your savings, visit
www.cranepumps.com/SHCalculator.php.
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continued from page 32
improvements (including automation), and increasing efficien-
cies to maximize the return on the ratepayer’s investment?
4. Transparency:
» Can all asset assessment and renewal costs be accurately reported?
» Are those costs reasonable and in line with industry benchmarks?
« Is the utility readily reporting and justifying its costs to the public,
its governing body and community stakeholders?
5. Proactive Maintenance and Renewal:
e Is the collection system being maintained and renewed at a suffi-
cient rate to avoid critical failures and excessive costs?
* How can technology and automation be used to maximize mainte-
nance and renewal processes?
* Are asset renewal priorities in line with the goals set forth in SD1’s
watershed plans?

This step in the program found that the “human element”
was the most critical aspect for SD1 in achieving a successful
asset management program. The system’s leaders realized that it
could develop great mechanics and processes for assessing and
renewing its collection system assets, but if its personnel — from
top management to ground field staff members — do not endorse
the need and benefits of the program, it could never be successful.
Therefore, gaining each individual’s endorsement to the plan
and maintaining accountability to it, along with modifying the
organizational structure where necessary, were all essential to each
step in developing SD1’s asset management program.

A focus group was also utilized to prioritize SD1’s work. The
prioritization consisted of six O&M programs that were incorporated
into a larger scale Continuous Sewer Assessment Program (CSAP).

Continuous Sewer
Assessment Program
| Large Diameter
Sewer
Trouble Preventative Sonar SSES Assessment
Call o&M Program Program Program
Program Program (LDSAP)
I | | | I
[
Manhole
Inspection
Program

Figure 2. Overall Structure of Continuous Sewer Assessment O&M
Programs

CORRECTIVE ACTION - IMMEDIATE COSTS

Counrtesy of SD1

The overall structure of SD1’s CSAP is represented in Figure 2.

Each of the O&M components includes an assessment phase
followed by an action phase which includes activities, such as
cleaning and rehabilitation/replacement. The CSAP program was
designed to more effectively and proactively prioritize and imple-
ment system inspection, cleaning, and rehabilitation/replacement
needs in order to identify and address wet weather 1/1 (infiltration/
inflow) sources, assure sufficient capacity in both dry and wet
weather, reduce CSOs and eliminate SSOs.

Using Automation to Reduce Costs, Increase Efficiency

Each sewer and manhole assessed receives a structural and
maintenance score from 1 to 100. To help automate and expedite
the decision processes of how to use the specific condition assess-
ment scoring results, SD1 developed an automated decision-making
process that modeled the staff’s decision logic flowchart for address-
ing different asset condition scores and priority. The automation
allowed SD1 staff to readily determine the next assessment or action
phase, such as future re-inspection, cleaning, repair, rehabilitation
or replacement for each pipe segment based on its received
structural and maintenance scores.

The automation allowed SD1 to automatically group pipes by
location and write work orders within Lucity™ computerized
maintenance management software (CMMS) for ease of scheduling
and executing assessment or action work by the field crews. Based on
the initial inspection results, typical automated actions are:

* Sewers with high maintenance scores in need of cleaning are
cleaned and scheduled for re-inspection in approximately six
months to one year.

» Sewers in good condition with no need for cleaning and/or repair
are scheduled for re-inspection in one, three, or five years depend-
ing on the inspection scores for the pipes.

» Sewers with high structural scores in need of repair are brought
into SD1’s Rehabilitation/Replacement program to be properly
addressed.

Immediate costs and life cycle costs are calculated to help the
engineering and collection staff members prepare both short-term
and long-term capital investment programs (CIPs) and maintenance
budgets and schedules. An example cost report is shown in
Figure 3. The bold and highlighted values in the table aid staff to
readily determine the corrective action for each pipe segment,
providing the lowest immediate and life cycle costs.

CORRECTIVE ACTION - LIFE CYCLE COSTS

Next Remain % More
Structural Life Replace Repair Rehab than Replace Repair Rehab  Maintain
Task Process (yrs) Cost Cost Cost Maintain Cost Cost Cost Cost
Select
Immediate
0450009 | 0450001 | Priority 3 Action 22 $42,537 $7,923 | $15,233 $43,729 | $15,446 | $20,724 | $19,535
Fix Select
collapse or | Immediate
0460032 | 0460030 | Priority 1 Action 0 $15,882 $2,888 | $6,574 $16,796 $6,465 | $9,391 | $16,796
Select
Immediate
0440006 | 0440005 | Priority 2 Action 11 $49,644 | $22,151 | $12,170 $51,554 | $31,782 | $19,428 | $34,466
Select
Immediate
0460027 | 0460026 | Priority 2 Action 24 $13,243 $7,083 | $6,040 34 $14,204 | $10,392 | $8,714| $6,496

Figure 3. Life Cycle Cost Calculations Automated to Generate Lowest Immediate and Life Cycle Costs for Asset Renewal

continued on page 36
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Because of the seamless interaction between GIS (geographic
information system) and CMMS, all of the assessment and action
data are readily displayed within GIS for quick assessment and
decision-making.

Long-Term Implementation

The SD1 Asset Planning Group implements the asset renewal
program projects based on the condition assessment previously
described. Based on the historical condition data collected, SD1
determined that one percent of the collection system should be
renewed annually — or approximately 78,000 feet. This renewal rate
requires approximately $7.8 million dollars annually.

The key responsibilities of the Asset Planning Group are:

m Fiscal Responsibility and Transparency
B Coordination between Engineering and Collections
® Corrective Action, encompassing:

= Prioritization for Proactive Asset Renewal

= Reactive Work Reduction

» Data Management and Quiality Assurance/Quality Control

e Three R’s — Rehabilitation, Replacement and Repair

» Cost Estimating and Budget Control

* Scheduling

The performance of SD1’s asset management program could
not be accomplished without a motivated and knowledgeable work
force. The key to success was developing with staff qualitative as well
as quantitative performance goals and metrics. Performance metrics
developed within Lucity and SQL Server Reporting Services software
show project level performance and annual comparisons, including
cost per foot, average costs, estimates versus actual costs, change
order tracking, inspection totals, etc.

By seeing performance metrics and goals, SD1 frontline staff have
found new motivation and accepted the challenge during their
normal work day to exceed past annual averages, identify effici-
encies, perform process improvements and cost saving measures.
Managers and supervisors are tasked with improving work flow
processes and praised for critical and creative thinking. Frontline
SD1 staff members, who could combine field application knowledge
with wastewater engineering theory, were given new roles in the
Asset Planning Group as technicians, planners, schedulers and
estimators, without hiring additional staff.

Implementation Results
The SD1 developed a structured framework to managing its sewer

system assets in the most fiscally responsible and timely manner.
The SD1 program resulted in:

» Coordinated and efficient asset management of sanitary and storm
system infrastructure

e Formation of integrated O&M related programs for CMOM and
NMC

« Establishment of performance objectives and integrated data based
on business risks

e Calculated life cycle costs for planning and budgeting

e Prioritized inspection and cleaning

« Prioritized rehabilitation and replacement

« Projects for rehab/replacement prioritized by endorsed goals and
objectives

* Renewal of existing assets to maximize useful life and reduce oper-
ational-related overflows
The SDI’s best business practice-based asset management pro-

gram resulted in the following specific accomplishments:
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» Achieved savings of over $725,000 in first year of implementation
by reducing the number of pipes on PM (performance mainte-
nance) cleaning list and cleaning pipes only when necessitated.

e Increased in-house CCTV crews from five to seven using existing
staff

 Increased in-house inspection production by 110 percent

* Reduced in-house CCTV inspection costs by 25 percent

* Reduced dry weather SSOs by 54 percent

» Decreased dry weather SSOs to 50 percent below industry bench-
mark

e Increased asset renewal (from 2009 to 2011) by 500 percent and
reduced renewal costs by 71 percent
Similar results can be accomplished by any utility, municipality

or community wanting to improve its current asset management

program.

Richard (Rich) McGillis is the Director of Collection Systems for Sanitation
District No. 1 of Northern Kentucky (rmcgillis@sdl.org). Brandon Vatter,
PE, is Senior Project Manager with Hatch Mott MacDonald and the for-
mer Director of Planning and Design for SD1 (brandon.vatter@hatchmott.
com). Special thanks are given to Sean Fitzgerald, PE, with Hazen &
Sawyer, and Reggie Rowe, PE, and Courtney Kennedy, both with CH2M
Hill, for their contributions to the development of this program.
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GPJ S
& Associates

CORPORATE HEADQUARTERS REGIONAL OFFICES
143 Miller Road Buffalo & Syracuse, NY
Kinnelon, NJ 07405 Collegeville & Newtown Square, PA

UPSTATE NEW YORK PRODUCT LINE

An-Cor Industrial Plastics, Inc ANUA Environmental Products U.S Aqua Aerobic Systems®
Aquarius Technologies Atlantium Technologies BioSec Enviro, Inc.
Blue Water Technologies Centrisys Centrifuge Systems CHP Clean Energy, LLC
Custom Conveyor Corporation Duall Div. of MetPro Equipment & Systems Engineering, Inc
EnviroMix Fairfield Service Co. of Indiana LLC * Fiberglass Fabricators, Inc
Flowserve Pump Co. Fluid Dynamics Inc FMC Corporation
Force Flow Technologies Ford Hall “Weir-Wolf” Fournier Industries, Inc.
GE Dresser Roots Blowers H20 Controls Hallsten Corp.
Infilco Degremont (IDI) Integrity Municipal Services JCS Industries
Koch Membrane Systems Komline Sanderson Lonza (Formerly Arch Chemicals)
ML Separation & Conveying, Inc. Netzsch Pumps North America Nelson Environmental
Noreva GmbH Ozonia North America LLC Process Solutions, Inc. - MicrOclor
Prominent Fluid Controls, Inc. PureAir Filtration Sodimate, Inc.
S.P. Kinney Engineers, Inc. Spaans Babcock Stanco Projects LLC
Stranco Polyblend Tonka Equipment Co. USA Tank Storage Systems (GMS)
UV Pure Technologies Inc Vaughan® Chopper Pumps Vaughan Rotamix® System
WACO Products Wallace & Tiernan ChemFeed Wastewater Technologies, LLC
WILO Pump USA (EMU) World Water Works

WSG & Solutions (FMC®, Link-Belt®, Rex®)
* Chain & Scraper Mechanisms Only

Siemens Industry Inc. (Formerly USFilter Inc.)

BioClar/Envirex® Davis Products Davco - Clarification
Dryers Engineered Products/Dewatering Group Envirex Memcor (MBR)
JetMix Memcor RJ Environmental
Zimpro Products Zimpro (HydroClear Filters) Zimpro (Screw Pumps)

Control Systems (Autocon, Consolidated Electric, Dynamic Systems & Legacy Products)

Contact

Mobile

Email

Gregory Jager (NY Metro)

Robert Fenton (NY Metro)

Richard Fiedler (NY Metro)

Adam Ostrosky (NY Metro, Long Island)
Ralph Tingler (Pumps)

Sal Adamo (Chem Feed & Disinfection)
Mario Cabrera (Chem Feed & Disinfection)
James Bonastia (Chem Feed & Disinfection)
John Sheridan (Biological Process Expert)
Anthony Picozzi (PA Office)

Jim Casey PE (PA Office)

Bruce Baker (PA Office Pumps)

Rick Calmes (Buffalo, NY Office)

Randy Ott, PE (Syracuse, NY Office)

Dave Boshart (Upstate NY, Pumps)
Zuzanna Stolc (Parts & Aftermarket)
Rosangela Emmolo (Parts & Aftermarket)
Gina Ciannamea (Parts & Aftermarket)

(201) 214-6525
(201) 412-4370
(201) 981-9409
(201) 250-0410
(908) 231-0336
(201) 316-7194
(973) 886-1681
(973) 886-5389
(267) 225-0101
(215) 275-5210
(484) 4312754
(856) 468-8844
(716) 697-5543
(315) 506-2137
(315) 256-3071

gjager@jagerinc.com
bfenton@jagerinc.com
rfiedler@jagerinc.com
aostrosky@jagerinc.com
rtingler@jagerinc.com
sadamo@jagerinc.com
mcabrera@jagerinc.com
jbonastia@jagerinc.com
jsheridan@jagerinc.com
apicozzi@jagerinc.com
jcasey@jagerinc.com
bbaker@jagerinc.com
rcalmes@)jagerinc.com
randyott@jagerinc.com
dboshart@jagerinc.com
zstolc@jagerinc.com
remmolo@jagerinc.com
gciannamea@jagerinc.com

PH: (800) 986-1994 - FAX: (866) 986-1945 — EMAIL: INFO@JAGERINC.COM
VISIT OUR WEBSITE: WWW.JAGERINC.COM
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Oneida County SSO Abatement Project:
Use of CMMS and CCTYV in CIP Planning

by Yoon Choi, Brian Whittaker, Steven Devan, Joseph Dodd, Jeff Quackenbush and Chris Somerlot

capital improvement project is an investment. Taxpayers,
Alike any other investor, expect the greatest return on

investment. That return should not be measured solely in
dollars, but rather, in terms of the triple bottom line of financial,
environmental and social consequences. Hypothetically, the initial
and ultimate goal for one project may be to reduce inflow and infil-
tration (1/1) to prevent sanitary sewer overflows (SSOs) and protect
the environment. At the same time, the cost of rehabilitation must be
taken into account. At a certain point, the dollars spent for I/I reduc-
tion provide diminishing returns. How is the ideal I/I reduction
versus cost ratio determined to make the best investment decision?
The social needs of the community must also be taken into account.
There might be pressure from customers in different areas of the
community who are demanding higher levels of service for their
portions of the sewer collection system. How does one develop the
right mix of rehabilitation that best protects the environment and
addresses local concerns while wisely spending tax dollars? Sewer
rehabilitation modeling, supported by a systematic approach of
data collection and analysis, can explore the different scenarios with
regard to the triple bottom line and, ultimately, ensure that every
dollar is optimally spent.

0CSD Background

The Oneida County Sewer District (OCSD) SSO Abatement
Project demonstrates such an approach. The OCSD is located in
central New York and serves the City of Utica and the surrounding
communities; in total, the Sewer District serves 15 member munic-
ipalities. Oneida County owns 45 miles of interceptor sewers, the
Sauquoit Creek (SCPS) and Barnes Avenue Pumping Stations, and
the Oneida County Water Pollution Control Plant (WPCP). The
county is implementing a yearly Sanitary Sewer Overflow (SSO)
Abatement Project, aimed at specifically mitigating SSOs at the
SCPS.

The project is a result of the settlement of an enforcement action
brought on by a New York State Department of Environmental
Conservation (NYSDEC) Consent Order requiring that the SSO at
the SCPS be brought into compliance with current state regulations.

Studies have revealed excessive I/I as a major cause of SSOs, and
Oneida County has committed to reducing I/ as one component of
a program to mitigate the SSO at the SCPS. In addition to removing
I/1 storm and groundwater sources from the sanitary sewer system,
the pumping and treatment capacity of the SCPS and the WPCP will
be expanded to mitigate the SSO. The county has developed yearly
Capital Improvement Plans (CIPs) to achieve these objectives.

With the support of its consultant team, the county embarked
on an ambitious sewer asset management program to facilitate the
implementation of the SSO Abatement Project. The heart of this
sewer asset management program is the existing GIS database cre-
ated and maintained by the Oneida County Planning Department.
The existing GIS included spatial and inventory data, as well as
unique manhole ID numbers. The GIS was created by the planning
department staff utilizing mapping-grade GPS, beginning around
2000. To date, all of the approximately 5,800 manholes in the SCPS

basin, and approximately 10,000 manholes in total, have been GPS
located. This GIS forms the asset inventory component of a comput-
erized maintenance management system (CMMS) which is being

used to develop a plan that maximizes reduction of I/T while spend-
ing limited capital project funds efficiently.

Methodology: Integrating CCTV Inspections with CMM$
The first step of the process involved integrating pipeline CCTV
(closed circuit television) inspection records with the county’s
CMMS. There are approximately 240 miles of sanitary sewer mainline
pipe within the 10 communities that are tributary to the SCPS. The
county launched multiple contracts for internal CCTV inspections of
the pipes in the SCPS basin. The selected CCTV contractors conduct-
ed the inspections utilizing the standardized Pipe Assessment and
Certification Program (PACP) by the National Association of Sewer
Service Companies. Every pipe defect was identified by distance from
one manhole and given a rating from 1 to 5, with 5 being the worst.
This data was then uploaded to the county’s CMMS.
The CMMS software contains a sewer module which includes
separate database tables which store pipe inventory information and
continued on page 40
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continued from page 39

inspection data. The CCTV inspection database tables are specifi-
cally designed to store such PACP records. For every pipe segment
televised, an inspection record is created and that record is associat-
ed with the pipe. Each of these inspection records contains a list of
defects, the locations of the defects, the PACP rating of the defect,
and a link to the actual video and photographs of the inspection.
There is also an additional feature that identifies the most recent
inspection for a particular pipe segment to ensure that only the latest
data is utilized for analyses.

Sewer Rehabilitation Models for CIP Planning

Once the CMMS was set up with both asset inventory and inspec-
tion data, it was time for assigning an estimated 1/1 flow contribu-
tion for each PACP defect type. This was accomplished using both
past I/I studies and the “ASCE Manual of Practice No. 92.” As an
example, experience gained from past studies indicated that a PACP
defect classified as “Infiltration Runner” could cause an average 1/1
contribution of 1.5 GPM (gallons per minute). Every PACP defect
was similarly assigned an estimated 171 flow contribution.

Next, the most appropriate rehabilitation technique was assigned
to each PACP defect based on best practice. For example, a PACP
defect of “Infiltration Runner” may be best rehabilitated by joint
grouting, followed by cured-in-place pipe (CIPP) short liner appli-
cation. A cost was then assigned to that spot repair based on the
pipe’s material, diameter and other variables. A joint grouting and
a CIPP spot liner repair method for a 10-inch asbestos cement pipe
underneath a paved surface, for example, was assigned a specific
unit cost. Such unit cost estimates were developed for other potential
rehabilitation methods.

The CMMS was then programmed with default triggers to select
the most applicable rehabilitation approach, taking into account the
cost of individual spot repairs vs. full length CIPP lining. Examples
of potential sewer rehabilitation methods are spot repair, full length
CIPP lining, a complete pipe replacement, or localized open cut
repairs. As an example, if the sum of the spot repairs for a particular
mainline sewer were to exceed a pre-programmed percentage (for
instance, 50 percent) of conducting a full-length CIPP lining, then
the CMMS would automatically default to a full-length CIPP lining
as the preferred rehabilitation approach.

Final sewer rehabilitation model results were generated for each
sub-basin within the SCPS basin according to these settings. The
models contained a list of defects extracted from the CCTV data
for each pipe segment, as well as the designated rehabilitation
approach, estimated I/I reduction, and the estimated rehabilitation
cost for each pipe segment put in a Pipe Analysis Report. All of the
individual pipe analysis reports can then be combined to gener-
ate an overall report for each sewer shed or sub-basin. The Basin
Rehabilitation Report lists all of the pipes in the sub-basin and the
associated rehabilitation approach, estimated costs, potential I/1
reduction for each pipe segment, and projected I/I reduction per
dollar spent.

Utilizing these reports, the county and its consultant team can now
objectively decide which basin to focus rehabilitation efforts on to
maximize I/I reduction. With the builtin cost estimating features,
the county is able to calculate the anticipated rate of I/I reduction
per dollar spent. This aids the county in determining the cost effec-
tiveness of rehabilitation projects. For example, it might not make
economic sense to achieve an additional five percent of 1/1 reduc-
tion for a particular project if that project consumes an additional 30
percent of the budget. In addition, these reports can be customized
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and included with bid documents to aid the contractor in bidding on
and planning for the actual work. Once the rehabilitation work has
been completed, the rehabilitated pipes can be re-inspected and the
same modeling process repeated in order to gauge the effectiveness
of the sewer rehabilitation.

Rehabilitation Modeling and Results

Oneida County developed multiple models to aid in capital
improvement project planning. Specifically, they developed opti-
mized rehabilitation approach tables, estimated costs and estimated
I/1 reductions for 39 of its basins. Estimated I/I reduction per basin
was then summarized and ranked in order of greatest to least total
I/1 reduction. These rankings were utilized to develop the reha-
bilitation projects that would bring about the greatest amount of
I/1 reduction. As a result of this process, the county has the ability
to model and optimize the rehabilitation strategy (a combination
of spot repairs, full-length lining, and pipe replacement) that will
achieve the greatest amount of I/I reduction per dollar spent. In
addition, these modeling outputs can be easily modified to serve as
pipe rehabilitation schedule attachments in the construction docu-
ments for the resulting capital improvement projects.

A systematic and objective approach to planning can help ensure
regulatory compliance and justify the expenditure of tax dollars on
sewer rehabilitation projects. Oneida County is meeting the chal-
lenges of aging sewer infrastructure and a NYSDEC Consent Order
by utilizing pipeline CCTV inspections and rehabilitation modeling
in its planning process. The sewer rehabilitation modeling efforts
helped ensure that the correct rehabilitation methods and sewer
sheds were objectively selected to maximize I/I reduction with the
best return on the dollar. Specifically, these modeling efforts estimat-
ed the amount of I/I reduction, as well as the projected rehabilita-
tion approach and costs.

Through the use of this sewer rehabilitation modeling process, the
county is able to efficiently analyze large amounts of inspection data,
and utilize this data in the design of sewer rehabilitation projects that
cost effectively rehabilitates aging sanitary sewer collection systems.
As a result of these rehabilitation projects, excess I/I is reduced,
which in turn reduces SSOs in the collection system.

Yoon Choi, CMRP, is a Senior Technology Consultant for GHD in White
Plains, NY, and may be reached at Yoon.Choi@ghd.com. Brian Whittaker,
PE, is a Senior Project Engineer at O’Brien & Gere and can be contacted
at Brian.Whittaker@obg.com. Steven Devan, PE, is an engineer for the
Oneida County Sewer District; Joseph Dodd, PE, is a Project Engineer
for GHD; Jeff Quackenbush is GIS Coordinator for Oneida and Herkimer
counties’ planning department; and Chris Somerlot, PE, is an engineer at
Brown and Caldwell.
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Establishing Levels of Service for Water and Sewer

in Town of Chatham, MA

by Yoon Choi, Mert Muftugil and Sherry Spaulding

ater and sewer utilities across the eastern United States

are faced with significant challenges, including aging

infrastructure assets, increasing demand for utility
services, diminishing financial resources, loss of institutional
knowledge from retiring personnel, and increasing restrictions
on output through consent decrees and increasing water and
wastewater treatment requirements. Asset management serves as an
operational paradigm to help balance these needs and justify the
cost of operations to customers with ever strengthening resistance
to rate increases. More and more utilities are implementing asset
management to provide systematic integration of sustainable
management techniques with a focus on the long-term life cycle of
the asset and its sustained performance.
Asset management in its core

Levels of
Service

aims to identify the right invest-
ment at the right time by balancing
the relationship between cost of
service, levels of service and busi-
ness risk exposure (Figure I1). The
establishment of levels of service
(LOS) within an organization is
a critical component of any asset

management program and LOS
should be identified whether it
concerns a large or a small com-

Cost Risk

Figure 1. Balancing Cost, Risk

and Levels of Service . . L.
munity, though at varying sophisti-

cation levels. Although the resulting levels of service may vary from
community to community, the process of identifying LOS as well as
the associated benefits, are similar for most organizations (Figure 2).

Chatham, MA, is a small coastal town on Cape Cod with a popula-
tion of approximately 7,000. As a major resort attraction, Chatham’s
population increases
in the summertime and lies within

dramatically

environmentally sensitive areas. As
part of a Lucity™ computerized
maintenance management system
and asset management program
implementation project, the Town of
Chatham contracted GHD Consulting
Engineers, LLC, to facilitate an LOS
workshop for the town’s water and
sewer departments, including water
and sewer pipes, pumping stations
and the water pollution control
facility. The LOS workshop achieved
the following objectives:
» Identified the LOS for its water and
sewer departments
e ldentified the performance meas-
ures which help determine how
close the town is at achieving the
LOS
* Developed a consequence of failure
metrics based on the LOS
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e Trained the staff on the general asset management concepts and
the role of LOS in asset management.

Levels of Service
The definition of LOS is described in the 2011 International

Infrastructure Management Manual (IIMM) published by New

Zealand Asset Management Support (NAMS) and its international

partners, as the outputs a customer receives from the organization.

The IIMM further notes that the LOS statements describe the

intended delivery objectives, relate to service attributes such as

quality, reliability, responsiveness, sustainability, timeliness, accessi-
bility and cost, and note that they should be written in a way that
can be understood by the end users. The LOS statements help to:

1. Focus management efforts and resources on well-defined,
agreed-upon service levels.

2. Communicate service expectations to customers and stake-
holders to better manage expectations.

3. Agree on service level expectations with respect to budget
capabilities. Tying LOS directly to budget requirements reduces
the disconnect created when there is an expectation of service
that is not supportable by budget realities.

The LOS must also be measureable with regards to the following
attributes:

1. Effectiveness — The degree to which the performance objectives
are achieved. Examples include: feet of pipe repaired, replaced or
refurbished, versus feet planned.

2. Efficiency — The ratio of resources to work performed; typically
will have dollars or staffing level as the numerator (inputs).
Examples include: operation and maintenance (O&M) dollars
per million gallons per day (mgd) treated, O&M dollars per
mgd distributed, etc.

Scenic Chatham Harbor on Cape Cod

Counrtesy of ThinkStockPhotos.com



3. Outcomes — Externally focused measures related to the strategic
objectives of the organization. Examples include the percent of
customer satisfaction or regulatory compliance. Once the perfor-
mance measures used for measuring the success of the delivery of
the LOS are identified, they should be monitored for sustained or
improved performance.

Methodology for LOS

The Town of Chatham developed its LOS in a collaborative
process involving the town’s water and sewer managers, its con-
tracted maintenance staff, and GHD as facilitators. The joint team
was selected for its expertise regarding the town’s policies, liabilities
(both financial and regulatory) and goals, as well as the functions
and conditions of its wastewater and water assets. After receiving
training on conducting an LOS workshop, the joint Chatham-GHD
team members worked together to develop the LOS statements
and the corresponding performance measures. All members were
encouraged to participate, share their knowledge and work togeth-
er to come to a consensus on what the organization’s levels of
service should be.

Developing LOS begins with a general high level overview
approach that ultimately “drills down” to the detailed performance
measures. Strategic priorities were first identified. These strategic
priorities were documented as high level goal statements. An
example of such a statement would be:

“Customer Service — Ensure customer confidence through the delivery

of high quantity customer services to the residents.”

Once strategic priorities were identified, supporting specific
performance measures were identified. Performance measures
are tactical measures that tell an organization what it needs to
do at a tactical level. As such, they are important, but they are
not key to the business. Rather, they help teams to align their
performance with strategic priorities. For example, for customer
service, a performance measure would be the time that it takes
for the organization to respond to a customer service request. Key
performance measures focus on those aspects of organizational
performance that are most critical for current and future success.
Examples include regulatory (permit) compliance, number of
sewer overflows, or basement backups.

Results of LOS Workshop

Having identified the LOS, the Town of Chatham now has the
capability to match the LOS provided by the asset with customer/
stakeholder and regulatory requirements. These expectations deal
with the products and services delivered and, more specifically, with
the attributes of the products and services — the nature, frequency,
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Figure 2. Example of Level of Service — Infrastructure

content, and quality of products and services. The attributes of the
products and services are the levels of service. The target LOS is
the level the organization intends to produce; actual LOS is that
which is measured. The LOS, cost of service and risk can then be
assessed to determine the applicable LOS for the organization.
Having established this current LOS, the water and sewer divisions
can use it to:
1. Inform customers of the proposed LOS to be offered
2. Develop the annual budget
3. Develop asset management strategies to deliver the required LOS
4. Measure and reward performance
5. Identify the costs and benefits of the services offered
6. Enable customers to assess the suitability, affordability and equity
of the services offered
7. Develop objective metrics for determining the assets’ conse-
quences of failure
Once the LOS assessment is implemented, it establishes the
foundation for the development of the Asset Management Plan that
will act as a guide to achieving target goals for the utility involved.
Defining these attributes helps to clarify the relationships between
LOS, cost of service and risk.

Yoon Choi is a Senior Technology Consultant for GHD, Inc., located in
White Plains, NY, and may be reached at Yoon.Choi@ghd.com. Mert
Muftugil (Mert.Muftugil@ghd.com) is an Environmental Engineer at
GHD, Inc., and Sherry Spaulding (Sherry.Spaulding@ghd.com) is a
Service Group Manager at GHD Inc.

Elinton CSO Storage Project, Syracuse, NY

Contact:

AJ McGinn 315.434.8885
Jay Perkins 617.714.5784
Dan Paster 929.234.1566
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It's not just our business, it's our responsibility.

New York has over 6,700 natural bodies of water, more

than 70,000 miles of rivers and streams, and 10,000 miles
of shoreline. For more than a century, we have created
innovative solutions to protect and preserve these waterways
for generations to come. We're the one firm with the focus,
local capabilities and global water expertise to meet your
current and future needs.
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Sewer System Master Planning in Difficult Financial
Times: A Newark, NJ Case Study’

by Anthony R. Gagliostro, John J. Scheri, Earl C. Schneider and Joseph F. Beckmeyer

oncerns about aging wastewater and stormwater assets

prompted the City of Newark, New Jersey’s Department of

Water and Sewer Ultilities to seek assistance in developing
a clear roadmap of actions and capital investments to enhance
system performance. By creating a Sewer System Master Plan, the
department is able to better demonstrate to city officials the need
to improve critical infrastructure. The department is facing several
difficult financial realities, including a shrinking workforce, raising
non-discretionary costs, and city officials reluctant to raise rates. The
master plan is seen as an important tool in obtaining the financial
support necessary to maintain and improve the sewer system.

customers. The CIP identifies and prioritizes projects over 10 years
based on fundamental planning drivers, such as system renewal,
operational performance, and regulatory compliance. The SSMP is
one element of the department’s 10-Year Strategic Planning Project
for overall business improvement. Other elements are a Strategic
Business Plan, an Asset Management Plan and a Water System Master
Plan.

The SSMP investigation took about five months, beginning in
April and ending in September 2010. City officials evaluated the
master plan recommendations and there has been much debate
regarding the timing of the capital program. New capital expend-
iture authorizations for the sewer system have been

ICILE e

limited to regulatory compliance projects for CSO
control and projects with existing funding sources.
The Department of Water and Sewer Utilities has
focused on educating the various stakeholders on the
consequences of further deferring the capital projects
for system renewal and building support for the
necessary sewer rate increases.

While developing the SSMP, the team considered
the city’s regulatory requirements. The plan complies
with the conditions outlined in the New Jersey Pol-
lutant Discharge Elimination System General Per-
mit for Combined Sewer Systems, the agency’s Tier
A Municipal Stormwater General Permit and an
administrative consent order for CSO Solids/Float-
ables Control Measures.

Asset Evaluation

The team conducted a data review of existing
documents and discussed system conditions with staff.
Following analysis of the compiled data, the team
determined project needs that would be addressed in
a capital program. Among these needs are wastewater
and storm sewer rehabilitation, SCADA and CMMS.

Maintenance: Under its maintenance program, the
department primarily relies on third-party contractors
to clear sewer blockage, inspect the lines, mobilize
on-call emergency repair and maintain stormwater

The City of Newark, New Jersey’s major sewer system facilities

The city maintains approximately 410 miles of sewer pipes
(comprising 226 miles of combined sewers, 124 miles of separate
sanitary sewers and 60 miles of storm sewers) and the four mile-
long South Side Interceptor. Many of the sewers are more than 100
years old and have experienced failures such as structural collapses,
pipe deformation, offset joints and sags. Sediment, roots and grease
buildup also have blocked flow and created poor connections, which
have affected service to residents, businesses and institutions.

City officials authorized department staff to work with a consulting
firm in the preparation of a Sewer System Master Plan (SSMP).
This plan describes the risks associated with existing infrastructure
and recommends a sustainable capital improvements program
(CIP), with the goal of providing safe and reliable sewer service to

pump station and CSO netting facilities. Department
staff members clean catch basins in response to street
flooding or a customer complaint. Because maintenance and repair
information is kept in paper form, the staff cannot easily query or
analyze data to measure their service level. In addition, the GIS
currently available for the sewer system, especially the non-brick
sewers, is limited in extent and function. The department needs
to improve its sewer mapping, data management and document
retrieval system to be able to determine how many maintenance
activities are planned or are in reaction to system failures. A CMMS
for all activities, including work by third parties, would promote
more effective and efficient maintenance.

Brick Sewers: For more than 20 years, the city has invested in
evaluating and rehabilitating its brick sewers. Now in Phase VI of the

continued on page 46
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involved non-brick sewers 46-cm (18-in.) in diameter
and smaller. This analysis also revealed that the cost
of emergency repairs was significantly more expen-
sive than planned rehabilitation and replacement
projects.

The department inspected 52 pipe sections in 2008
using a truck-mounted zoom camera and although
based on a limited number of inspections, the study
showed that at least 20 percent of the sewer collection
system may require heavy cleaning (based on observed
operational deficiencies) and 12 percent may need
structural rehabilitation.

System Needs: The proactive brick sewer inspec-
tions resulted in a prioritized renewal program

Reguiniony: §.0% that restored structural capacity and lowered the
overall risks associated with operations. The team
recommended that the department consider a similar

g;‘mm Legend progr:?u.n to inspect, .assess the condition of, and
el L — < Food Corest rehabilitate the nonbrick sewers. N

g Evap b SERNE g, B0 W Foguiss Pn | The department needs to assess the condition of the
mrhﬂ:: T South Side interceptor with a thorough evaluation,

program, the city expects that about 37 miles of brick sewers will have
been rehabilitated at a construction cost of about $100 million upon
completion of the current phase. This represents approximately 56
percent of the total brick sewers within the city.

Blockages and Emergency Repairs: Records review showed that
with the brick sewer rehabilitation program in place, most of the
recent blockage clearing and emergency repair requirements were
associated with non-brick sewers. Records from 2001 through
2010 indicate that more than 95 percent of the emergency repairs

Performing structural rehabilitation of a large diameter sewer by gunite
coating
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including closed-circuit television inspections and
physical entry for structural and mechanical condition
assessments of the pipe, manholes, flow metering and regulator
diversion chambers, and associated equipment. Some amount of
rehabilitation of the interceptor likely will be necessary.

New Jersey’s environmental agency has ordered the city to
complete floatables control facilities at its 15 active CSO points and
10 have been built or are under construction. Land acquisition issues
have delayed construction of the remaining five facilities. Complying
with this order is a high priority for the capital plan as well as
addressing minor structural and mechanical deficiencies in the CSO
control facilities and outfalls.

The team identified only moderate investment needs for the
stormwater pumping stations, involving equipment rehabilitation
and the addition of a SCADA system.

Like the interceptor, the actual structural and operational condi-
tion of the stormwater collection system is unknown. City staff
reported that clogged catch basins and blocked or collapsed storm
drains are relatively frequent. To help avoid street flooding and
provide an engineering basis for system improvements, the city must
develop an assessment and rehabilitation program for its storm
drains and catch basins. Such an assessment should determine which
drains and basins require cleaning, repair, lining or replacement, in
accordance with Tier A permit requirements.

Some of the stormwater drainage channels are characterized
by limited hydraulic capacity, heavy sediment buildup, undersized
conveyance structures, unstable bank slopes and known or suspected
sediment contamination. To effectively identify the most critically
required improvements, the department needs to conduct a thor-
ough and comprehensive analysis of the overall drainage system.

Capital Improvements Program (CIP)

The team’s CIP identified 22 projects. These were divided into
renewal and replacement, regulatory requirement, flood control
or operational efficiency categories. The total estimated cost of
the projects for the 10-year planning period, excluding potential
expenditures that may be required to implement CSO Long-Term
Control Plan projects, is approximately $286 million (2010 dollars).

continued on page 48
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This figure incorporates approximately $116.6 million for the
renewal of the sanitary, storm and combined sewer systems, including
the interceptor and existing CSO control facilities and outfalls.
Projects estimated at $25.7 million were included under regulatory
compliance for the completion of the CSO Floatables Control
Facilities. The projects covered under the $114.3 million for flood
control include restoration and improvements to the stormwater
drainage ditches and upgrades to the pumping stations. The $30.9
million for operational efficiency improvements includes sewer
maintenance and inspection equipment and meter installations
for flows to the regional wastewater treatment facilities. The total
estimate does not include any expenditure for undefined future
CSO control requirements, which may represent a liability between
$300 million and $500 million. The SSMP does consider the financial
liability of the city to comply with further CSO requirements;
however, only a broad range of potential cost expenditures could be
prepared without knowing specific treatment objectives and control
measures.

The team distributed $81 million of the system renewal and
replacement total to annual renewal projects over 10 years.
Consistent and sustainable investment in sewer inspection and
rehabilitation projects will ensure reliable sewer service in the
future. Renewal projects, including cleaning and inspecting non-
rehabilitated brick sewers, manholes, catch basins, storm drains,
and half of the non-brick sewers, will enable the department staff to
identify and address sewer problems before loss of service and allow
advanced rehabilitation planning. In this manner, the department
gradually will stop reacting and start searching for problems
before they affect service. The SSMP sets a renewal schedule that
corresponds to cleaning and inspecting about 20 miles of sewers and
rehabilitating about 4.0 km (2.5 mi) of sewers annually.

The team recommended the department approach sewer eval-
uation and rehabilitation programs in three phases: develop
sewer inspection plans, assess sewer conditions, and prioritize and
implement rehabilitation needs. The department must first inven-
tory its buried assets, develop critical sewer criteria, and categorize
the sewers into groups according to their criticality. Criticality ratings
are based on a sewer’s importance to the system and the potential
impact if a failure occurs. In this planning phase, the department
will review system records and establish priorities for detailed
investigations. Other planning phase activities include evaluating
rehabilitation options for various components, developing cost
matrices for various alternatives, and establishing a consistent
solution to address each type of anticipated problem.

Cost of Reliable Service

The team evaluated the impact of the proposed CIP on sewer rates,
assuming funding with NJEIT (NJ Environmental Infrastructure
Trust). The Master Plan found that implementation of the proposed
projects over the 10-year planning period represented an increase
of approximately 2.7 percent per year from the 2010 funding level,
without considering increases due to existing debt service or cost-of-
living adjustments (COLA).

However, increases in the city’s existing sewer debt obligations
for previous and current sewer infrastructure improvements will
affect the department’s budget in the upcoming years. The city’s
existing sewer system debt service increased substantially in 2011
and will continue to rise through 2014, and then level off at about
$6.4 million per year from 2016 through 2025. Taking into account
inflation for operating expenses, construction costs, and the existing
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debt service, the team calculated that an initial increase of 11.5
percent would be required to cover the jump in the existing debt
service and the debt service for the proposed CIP. Thereafter, the
average sewer rate increase was estimated to be approximately
three percent per year, which does not include COLA and regional
wastewater authority adjustments.

Finally, as part of the initial strategic planning efforts, the team
identified other tools to help the department measure progress and
improvements, including customer satisfaction surveys, service level
measurements, replacement curves, risk assessments, life-cycle cost
management, workforce evaluation and asset management systems.

After the department completes its data-gathering projects to
further define system operation, maintenance and rehabilitation
needs, the city should invest in GIS and CMMS to organize an asset
inventory and hierarchy, document and grade asset condition, and
monitor the balance between planned and unplanned maintenance.
The SSMP should minimize expenditures while achieving the
desired level of service and maintaining reasonable and justifiable
user rates.

Anthony R. Gagliostro is an associate, and John J. Scheri and Earl C.
Schneider are vice presidents at Hatch Mott MacDonald in Millburn,
NJ. Joseph F. Beckmeyer is an engineering consultant at the Newark (NJ)
Department of Water and Sewer Utilities.

“This article is reprinted with permission from Water Environment & Tech-
nology (2012), Vol. 24, No. 3, pp. 46 to 49. Copyright © 2012 Water
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Public Opinion on Water and Wastewater

Infrastructure Issues
by Sridhar Vedachalam, David L. Kay and Susan J. Riha

This article originally appeared in the Cornell University Community and
Regional Development Institute’s (CaRDI) Research and Policy Brief Series,
Issue 56, October 2013."

What is the Issue?

Water and wastewater infrastructure (W&WI) in the US is in need
of immediate capital investment. Much W&WI has aged past its
expected useful life even as new capacity challenges loom. Support
from the federal government for W&W!I has declined significantly in
the last two decades, forcing state and local governments to contrib-
ute a larger share. With increased decentralization of infrastructure
decision-making, public opinion is playing an ever greater role.
Preferences measured through public opinion surveys, coupled with
preferences revealed by ballot and market choices, can offer policy-
makers a broad understanding of public support for various W&WI
policy alternatives. Questions on capital investment, privatization,
and concern for W&WI were part of a national public opinion survey
conducted in 2012. We discuss the results of the survey and some
associated policy implications.

Water and Wastewater Infrastructure

Water and wastewater infrastructure (W&WI) in the US is aging.
According to recent USEPA reports, more than $630 billion will be
needed in capital improvements over the next 20 years to ensure safe
drinking water ($335 billion) and clean rivers ($298 billion) in the
nation (USEPA, 2008; USEPA, 2009). Annual federal funding for con-
struction and improvement of W&WI has remained fairly constant
at around $2.5 billion since 1987. After accounting for inflation,
this means that the real value of this limited funding has declined
significantly, all while needs have increased year-on-year (Copeland,
2012). Over the same time period, some states have seen a dramatic
reduction in federal funding for wastewater treatment. For example,
New York received $227 million in 1991 for the Clean Water State
Revolving Loan Fund (CWSRF), which fell to $75.1 million by 2008
(NYSDEC, 2008). Although the general decline in federal funding
has affected all municipalities, small- and medium-sized utilities are

Reductions in Clean Water State Revolving Funds affect the maintenance
and improvement of wastewater treatments plants, such as this one shown
serving Ithaca, NY.

Photo by Brian Rahm, NYSWRI/Cornell University

the most impacted since they rely more heavily on federal funding.
Through direct loan financing and repayment of the SRF loans, rate-
payers pay about 90 percent of the capital costs for W&WI (Copeland
and Tiemann, 2010). The trend toward decentralization of W&WI
funding decisions has necessitated increased incorporation of local
public opinion in decision-making. Subsequently, the influence of
local public opinion in shaping infrastructure decisions has evolved.
A study of the 2001 municipal elections in Florida, for example,
found the defeat of incumbents was tied to their positions and deci-
sions on infrastructure issues. However, like any other topic, public
opinion on infrastructure and government involvement is mallea-
ble, responsive to events, and subject to issue framing. In 2012, we
included three questions on W&WTI in the Cornell National Social
Survey to identify public opinion on certain key issues against the
backdrop of aging infrastructure. The survey was conducted over
phone, yielded 1,000 respondents (18 percent response rate), and is
broadly representative of public opinion nationally.

Where Should the Funding Come From?

Respondents were asked their preference among four possible
sources for funding for large capital investments in W&WI (see Table
1 for the options provided). A larger proportion of respondents
preferred funding from local governments compared to state or fed-
eral governments. This is consistent with surveys showing that even
though overall trust in government has been declining for the past
three decades (Tolbert and Mossberger, 2006), local governments have
consistently enjoyed higher levels of trust as compared to other levels
of government (Kelly and Swindell, 2002). Statistical tests suggest that
party affiliation was the strongest demographic predictor of respons-
es. Republican respondents’ preference for private corporations
exceeded that for local and state governments, each of which was in
turn significantly preferred over federal W&WI funding.

Table 1: Respondent preferences for the source of funding for water
and wastewater infrastructure (W&WI) projects

Source of Funding Respondents (%)

Federal government 18.3
State government 28.2
Local government 40.0
Private corporation 13.6

Number of respondents N = 926.
Respondents (%) total exceeds 100.0 due to rounding

Voter behavior regarding W&WI policy is also instructive. In the
face of declining federal support for W&WT over the past decades,
state governments have stepped up their support through grants/
loans, bonds, taxes and other means, though they have been unable
to close the funding gap. Since 2001, 25 statewide ballot initiatives
have been introduced across 11 states to finance W&WI with an
overwhelming degree of success (IRI, 2013; NCSL, 2013). Maine
has used ballot initiatives to raise capital for W&W!I financing most
frequently during this period, though some larger states have raised
a much greater amount through single initiatives. Of the 25 ini-
tiatives, 12 were placed on the ballot by Democratic governors, 10
by Republican governors and the rest by Independent governors,

continued on page 55
Clear Waters Winter 2013 53



Only

A single focus on one perfect-fit solution.

Water itself is unchanging, but every single water
project we do is different because every client
and every community is distinctly unique in their
needs, goals and resources. Count on Black &
Veatch for global reach and expertise, delivered
the one way that’s exactly right for you. We're
building a world of difference. Together.

New York 212-973-1339
weknowwater@BV.com

B, BLACK&VEATCH

Building a world of difference:

Consulting * Engineering * Construction * Operation | www.bv.com

CDM
Smith.

cdmsmith.com

“‘Nl n “IMPROVING QUALITY OF LIFE”

Savin Engineers, P.C.

Water e Wastewater e Solid Waste
Collection Systems Investigations
MEP e Structural e Transportation
Studies ¢ Design e Construction Management

Pleasantville, Syracuse, Plainview, NY;
Bridgewater, NJ; Baltimore, MD; and
Washington DC

www.savinengineers.com

Environment
Transportation
Energy

Facilities

54

Clear Waters Winter 2013

Buffalo « Latham« Massena « New York City - Poughkeepsie- Syracuse « Woodbury




continued from page 53

demonstrating cross-party support for W&WI financing at the state
level. Twenty-two initiatives were successful, getting an average of 60
percent votes in favor of the proposition.

Is Privatization a Popular Option?

Respondents were asked to indicate who is best suited to manage
W&WI: (i) private corporations, (ii) public water and sewer boards,
or (iii) both are equally suited. A plurality of the respondents (44%)
felt that both public and private entities were equally suited to
manage W&WI such as treatment plants. The remaining respon-
dents preferred public water and sewer boards (38%) over private
corporations (18%). Statistical analysis again revealed a divide along
party lines — private providers were more likely to be preferred by
Republicans and strongly disfavored by Democrats as compared to
independents. Conversely, public water and sewer boards found less
support among Republicans over Democrats and independents.
These results are broadly consistent with the complex relationships
between political ideology, support for privatization, and privatiza-
tion policies. For example, Morris and Travis (2003) found that
comparatively conservative or Republican-controlled states were
more likely to privatize aspects of the Clean Water SRF program,
while Warner and Hebdon (2001) concluded more generally that
“pragmatism wins out over politics” in local government privatiza-
tion decisions.

Market research shows that consumers who are unsure and do not
have strong preferences pick the “middle” option (Kamenica, 2008).
With a few exceptions, Americans do not have extensive experience
with privatization of water and wastewater services. The fiscal situa-
tion in many municipalities has forced communities across the US
to look at alternative ways of financing W&W]I, including privatiza-
tion. Knowledge about the pros and cons of both private and public
management could help consumers make appropriate decisions.
Further research could investigate if increased familiarity with water
privatization leads to more or less favorable preferences toward such
arrangements.

Figure 1
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In the last few years, reports on the deteriorating state of W&WI
across the country have been issued by various government and
non-government policy agencies and industry groups. Except for the
treatment plants, much of the W&WTI is subsurface and suffers from
the “out of sight, out of mind” syndrome. A water main break, boil
water advisory or a sewage spill exemplify some of the few instances
when public concern for W&WI is evident. General public opinion
on the state of W&WI has been sparsely measured. To address this
deficiency, our survey respondents were asked to indicate their
level of concern toward W&WI in their community on a 7-point

scale. Responses were fairly evenly distributed, with a slight skew
toward the “not concerned” end of the scale (Figure 1). Suburban,
single and older respondents are more concerned about the state
of W&WI, whereas Republicans and white respondents are less con-
cerned. The higher concern expressed by suburban respondents
is notable, since most urban areas contain older infrastructure as
compared to their suburbs.

To compare these scores across metropolitan areas comprised of
both urban and suburban residents, the individual scores for level of
concern were aggregated by metropolitan areas and paired up with
other datasets measuring “ease of access to safe and clean water”
(Witters, 2010), and water rate increases between 2001 and 2012
(McCoy, 2012). Using the 35 largest metropolitan areas for which
complete data was available, we found that higher levels of concern
were associated with both lower perceived access to clean water and
to larger increases in water rates. Both associations are sensible, and
the correlation with water rates indicates that prices are potent sig-
nals that convey information about the state of infrastructure to the
residents. Increasingly, utilities are implementing “full-cost pricing,”
i.e., passing on all costs to the end customers, becoming proactive
about infrastructure upgrades, and facing weather extremes, all of
which have resulted in significant, but necessary increases in water
rates. While rising levels of concern may follow a rise in rates, this
connection can be mitigated to some extent through education and
outreach by local utilities.

Conclusions

Our study assessed public opinion on three key issues relevant to
W&WI - financing, privatization and overall levels of concern. Party
affiliation was a significant explanatory variable on all three survey
questions. Other demographic variables proved occasionally import-
ant, but were less consistently significant across the models in their
ability to explain public opinion about financing, privatization and
concern. Although there is little disagreement among policymakers
on the need for significant investments to upgrade and maintain the
W&WI in the US, there is no clear consensus on how to go about
making those investments. As local governments have been forced
to assume greater responsibility for infrastructure financing, local
elected leaders are increasingly judged by their positions on infra-
structure. Preferences measured through national surveys of public
opinion, coupled with preferences revealed by voting and purchas-
ing decisions provides policy makers, even at the state and local level,
with a broad base of understanding of the starting points of public
support they must contend with when they advance various kinds
of policy alternatives. Simultaneous efforts to foster a well-informed
electorate and to encourage a responsive government are important
if our society is to address the increasingly urgent and complex chal-
lenges facing the water and wastewater sector.

Sridhar Vedachalam (sv333@cornell.edu) is Postdoctoral Associate for
the New York State Water Resources Institute at Cornell University. David
L. Kay is Senior Extension Associate for the Community and Regional
Development Institute (CaRDI) in Cornell University’s Department of
Development Sociology. Susan J. Riha is Professor of Earth and Atmos-
pheric Sciences at Cornell University and Director of the NYS Water
Resources Institute.

! Editor’s Note: This is the abridged version of the original article, “Capital
Investment and Privatization: Public Opinion on Issues Related to Water and
Wastewater Infrastructure” that appeared in Public Works Management and Policy,
published online October 8, 2013, by Sage Publications, available at: http://dx.doi.
0rg/10.1177/1087724X13500240.
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S.P. Kinney Engineers, Inc.

UV Pure Technologies Inc.

WACO Products

WesTech Engineering

Aqua Aerobic Systems®
BioSec Enviro, Inc.

CHP Clean Energy, LLC
Custom Conveyor Corporation
Equipment & Systems Engineering, Inc
Fluid Dynamics Inc

Ford Hall “Weir-Wolf”

Hallsten Corp

JCS Industries

Komline Sanderson

Milton Roy

M2 Renewables

Netzsch Pumps North America
Process Solutions, Inc. - MicrOclor
SolarBee

Tonka Equipment Co.

Vaughan Rotamix® System
Watson Marlow Bredel

Wilo USA (Formerly EMU)

World Water Works Inc.

WSG & Solutions (FMC®, Link-Belt®, Rex®)

Xylem F.B. Leopold Co.

Siemens Industry Inc. (Formerly USFilter Inc.)

Cambridge Water Technologies
Davco — Clarification
Envirex® Memcor (MBR)

Davco

Dewatering System Group

JetMix

Davis Products
Envirex®

RJ Environmental
Wallace & Tiernan®

Control Systems (Autocon, Consolidated Electric, Dynamic Systems & Legacy Products)

Contact

Mobile

Email

Gregory Jager (NY Metro)

Robert Fenton (NY Metro)

Richard Fiedler (NY Metro)

Adam Ostrosky (NY Metro, Long Island)
Ralph Tingler (Pumps)

Sal Adamo (Chem Feed & Disinfection)
Mario Cabrera (Chem Feed & Disinfection)
James Bonastia (Chem Feed & Disinfection)
John Sheridan (Biological Process Expert)
Anthony Picozzi (PA Office)

Jim Casey PE (PA Office)

Bruce Baker (PA Office Pumps)

Rick Calmes (Buffalo, NY Office)

Randy Ott, PE (Syracuse, NY Office)

Dave Boshart (Upstate NY, Pumps)
Zuzanna Stolc (Parts & Aftermarket)
Rosangela Emmolo (Parts & Aftermarket)
Gina Ciannamea (Parts & Aftermarket)

(201) 214-6525
(201) 412-4370
(201) 981-9409
(201) 250-0410
(908) 231-0336
(201) 316-7194
(973) 886-1681
(973) 886-5389
(267) 225-0101
(215) 275-5210
(484) 431-2754
(856) 468-8844
(716) 697-5543
(315) 506-2137
(315) 256-3071

gjager@jagerinc.com
bfenton@jagerinc.com
rfiedler@jagerinc.com
aostrosky@jagerinc.com
rtingler@jagerinc.com
sadamo@jagerinc.com
mcabrera@jagerinc.com
jbonastia@jagerinc.com
jsheridan@jagerinc.com
apicozzi@jagerinc.com
jcasey@jagerinc.com
bbaker@jagerinc.com
rcalmes@jagerinc.com
randyott@jagerinc.com
dboshart@jagerinc.com
zstolc@jagerinc.com
remmolo@jagerinc.com
gciannamea@jagerinc.com

PH: (800) 986-1994 - FAX: (866) 986-1945 — EMAIL: INFO@JAGERINC.COM
VISIT OUR WEBSITE: WWW.JAGERINC.COM
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reqiz Test No. 102 — Biological Treatment

take the ABC wastewater operator test. It is also designed for existing
operators to test their knowledge. Each issue of Clear Waters will have
more questions from a different section of wastewater treatment. Good luck!

The following questions are designed for trainees as they prepare to

1. If an in-tank dissolved oxygen (DO) probe is improperly calibrated at an
aeration tank resulting in lower values than actual, what result is most likely?
a. Not enough DO will be provided for nitrification
b. The aeration blower will not be providing enough DO to the microorganisms
c. The aeration blower will be running more than required wasting energy
d. Low DO filamentous bacteria are likely to form

2. If a large dairy discharges a much higher than normal organic load to the
sewer system, the operator’s first indicator is:
a. Adecrease in the DO concentration in the aeration tank
b. Floatables in the final clarifier
c. BOD in final effluent has increased
d. Sludge production has increased

3. Why are the horizontal pipes holding air diffusers at the same elevation in an
aeration tank?
a. To provide a tapered release of air into the reactor
b. To accomplish complete mixing
c. To ensure diffuser clogging does not occur
d. For an even air release into the reactor

4. If there is insufficient withdrawal of settled sludge from a secondary clarifier,
what can occur?
a. Sludge rising to the surface
b. Presence of gas bubbles in the clarifier
c. Turbid effluent
d. All of the above

5. Rotating Biological Contactor (RBC) Units are usually installed in a concrete
tank so that the surface of the wastewater passing through the tank almost
reaches the shaft.

a. True b. False

6. If there is no oxygen present and all biological activity within the pond is
anaerobic, this is known as what type of pond?
a. Aerobic pond
b. Anaerobic pond
c. Facultative pond
d. Aerated pond

7. What is the watery mixture of microorganisms and solids removed from the
settling tank called?
a. Mixed liquor suspended solids
b. Mixed liquor volatile suspended solids
¢. Mixed liquor
d. Activated sludge

8. A 2,000 mL sample of activated sludge is allowed to settle for 30 minutes.
At the end of 30 minutes, the sludge volume is 1,100 mL. What is the
30-minute settled sludge volume (SSV30)?

a. 552 mU/L
b. 550 mL/L
¢. 110 mU/L
d. 475 mL/L

10.

1.

12.

9. What are the chemicals called that are released by microorganisms in the

biological treatment process that break down adsorbed food particles?.
a. biomass
b. enzymes
c. sulfides
d. chlorides

The measurement of oxygen required during the stabilization of decomposing
organic solids by an aerobic process is:

a. biochemical oxygen demand

b. dissolved oxygen

c. ozonation

d. chlorination

What is the best description of nitrification?

a. ammonia is converted to COD

b. nitrites are converted to ammonia

c. ammonia is converted to nitrites and nitrates
d. nitrates are converted to ammonia and nitrites

Advantages of a pure oxygen activated sludge process include:
a. smaller aeration basins are required

b. ability to handle shock loads

c. decreased solids production

d. all of the above

Answers on page 61.

For those who have questions concerning operator certification require-
ments and scheduling, please contact Tanya May Jennings at 315-422-7811
ext. 4/tmj@nywea.org, or visit www.nywea.org/OpCert.

WATER’S
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Job Postings {Check nywea.org for more openings.}

Water & Wastewater Sales Representatives

Upstate New York GP Jager & Associates, Inc.
GP Jager & Associates, Inc. is seeking Water & Wastewater Sales Representa-
tives for its Upstate New York Territory. The sales territory would encompass
the Syracuse through Albany area, basically all of eastern New York state.
Responsibilities include a knowledge of water and wastewater treatment and
equipment, making sales calls with plant operators, consulting engineers and
contractors promoting the different manufacturers and equipment we repre-
sent (www.jagerinc.com). Experience preferred but not required, in fact we
would welcome all college graduates to apply that have a Bachelor’s degree
in Business and/or Engineering, with a certificate of professional engineering
desirable. For more information please contact Gregory Jager at gjager@
jagerinc.com.

Candidates must possess the following:

< Bachelor’s degree in Business and or Engineering with a certificate of pro-
fessional engineering, desirable.

< Self motivated

« Excellent people skills a must

= Excellent listening skills

« Effective organizational and project management skills.

= Computer Skills

< Valid Driver’s license and safe driving record.

Although compensation is not specifically disclosed in our job postings, GP
Jager & Associates, Inc. offers a competitive compensation package com-
mensurate to your qualifications. Please send all inquiries to Gregory Jager at
gjager@jageric.com.

The City of Oswego
Senior Lahoratory Technician

Candidates must meet the minimum qualifications:

A) Graduation from a regionally accredited or New York State registered
college or university with an Associate Degree or higher in Laboratory
Technology, Chemistry, Microbiology or a related field, and one (1) year
of full-time paid or its part-time equivalent experience in performing
technical tests in public health, environmental or medical laboratory, or

B) Graduation from high school or possession of a New York State High
School equivalency diploma and three (3) years of full-time paid or its
part-time equivalent experience in performing technical tests in a public
health, environmental or medical laboratory, or performing laboratory
tests involving wastewater analysis; or

C) An equivalent combination of experience and training as defined by the
limits of A and B above.

Wastewater Treatment Plant experience a plus
Applications may be obtained at the:
City of Oswego, Personnel Department,
City Hall — Third Floor, Oswego, New York
or by calling (315) 342-8159 or at www.oswegony.org

Applicants must live in Oswego County at time of appointment.
Applications will be accepted until position is filled.
The City of Oswego is an EOE/Affirmative Action Employer.

esrgﬂmg

111 Broadway, 21st Floor & New York, NY 10006 =
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To advertise or to become a member, contact Mavreen Kozol at 315-422-7811

R esources } B ek Oy wen. g

Visit our website for information, www.nywea.org or see us on Facehook.

$TATEWIDE
AQUASSTORE.is-.

IFrems um Apler s ‘Wanlewal ey Wersge Lasksy

Waste & Clean Water Instrumentation

BURGH SCHICENENBERGER

WE SELL - WE RENT - WE SERVICE
» Samplers « Flowmeters—Open Channel and Closed Pipe * Flumes & Weirs
« Fiberglass Shelters « Packaged Metering Manholes « Computer Software
« Hydrant Testing « Web Datalogging ¢ Instrumentation ¢ Inline Dilution Systems
 S.S. & Fiberglass Gates ¢ Sewer Plugs ¢ Metering Pumps ¢ Alarm Monitoring
Systems & SCADA « Rain Gauges * Static Mixers ¢ Telemetry Systems

7070 Telephone Rd., Pavilion, NY 14525 « P: 585.584.3768 « F: 585.584.3322
www.burghschoenenberger.com e E: info@burghschoenenberger.com
We certify Biosafety cabinets, laminar flow, animal cages.

/- Clean Air Flow Certification

315-433-2782

www.besttank.com

INNOVATIVE ENGINEERING SOLUTIONS

%a"ﬂﬁﬁﬁﬂfﬂ?fﬂg Eco-Rental
A multi-discipll firm head. d in N (@ /i Solutions
multi-disciplinary irm headquartered in Nassau County specializing H
in Wastewater and Water, Environmental, and Civil Engineering WAw. SO TETAAISUION S .Com
BES-ECO-RENT

100 C Park West, Suite 300 T P Pl Suite 552 H&ﬂlﬂ”:] n IM 1|'l'dl.|-‘31r!||'
rossways Pari est, Suite WO Penn aza, sSuite
Woodbury, NY 11797 380 Seventh Avenue Excaptonal Customer and Technicl Senace
Phone: (516) 364-4140 New York, NY 10121-0101
Phone: (212) 967-9833 Eﬂﬂmﬂt {:}umw
Fentals » Sales « Senvice

aoo1.2008

www.gannettfleming.com IS0 &

Koester
Associates

PUBLIC WORKS SUPERINTENDENT SERVICE - RETROFITS - PARTS
Town of Springwater and really talented people!

Minimum Qualifications: Five (5) years of progressively responsible Excellence. Delivered!

experience in public works or related construction activity, two (2) years of - ca“ 31 5-697-3800

which must have been in a supervisory capacity and graduation from high
school; or graduation from a recognized college or university with major Supplying Equipment and Solutions for Water and Wastewater
work in civil engineering or a related field and one (1) year experience in
public works or related construction activity; or any equivalent combination
of experience and training.

Special Requirements for Acceptance of Application: Eligibility for or
holder of, appropriate water treatment and purification plant operator’s
certificate and sewage treatment plant operator’s certificate issued by the
State of New York. Possession of the certificates is required at the time of
appointment.

Duties: This is a difficult technical and administrative work involving
responsibility for directing, coordinating, and inspecting the operation
and maintenance of wastewater and water systems, parks and recreation
areas, town buildings and facilities. The work is performed under general
supervision in accordance with established policies, and is reviewed by
inspection by the Town Board and through reports. Supervision is exercised
over the work of all departmental personnel.

Interested parties should contact: The Springwater Town Clerk during
regular window hours, either in person at 8022 S. Main Street, Springwater

or by calling 585-669-2545. Pzl ‘911 ‘80 ‘06 ‘08 ‘PL ‘09 ‘BG Py ‘PE ‘B O}
:6G afied woiy siamsuy
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arton

oguidice, PC.

Engineers « Environmental Scientists * Planners « Landscape Architects

Green infrastructure
Collection, pumping and treatment

Energy optimization (NYSERDA
FlexTech)

Process evaluation and optimization

Green technologies: photovoltaic,
wind & geothermal

Grantsmanship and project
development

Operations assistance

Inflow/infiltration studies and sewer
rehabilitation

Asset management

Syracuse * Albany * Rochester * Ellenville * Newburgh * Watertown
1-800-724-1070 * www.bartonandloguidice.com

Treatment solutions you can trust
for the life of your community

architects + engineers
practical approach. creative results.

631.756.8000 | www.h2m.com
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JET MIXERS ¢ HYDRAULIC SLUDGE MIXERS ¢

SEQUENCING BATCH REACTORS 4 JET AERATORS

DIGESTER SLUDGE MIXING
MIXING SYSTEMS, INC

IEI

DIFFERENT NOZZLE VARIATIONS NOZZLES BEFORE OPERATION NOZZLES DURING OPERATION
SINGLE ZONE MIXING FOR SHALLOW TANKS DOUBLE ZONE MIXING FOR DEEP TANKS TRIPLE ZONE MIXING FOR VERY DEEP TANKS
HYDRAULIC SLUDGE MIXING HYDRAULIC SLUDGE MIXING
BENEFITS APPLICATIONS

Variable liquid level Digester mixing

Mixing anaerobic digesters
Sludge holding tanks
Aerobic Digester Mixing
Equalization tanks
Variable liquid level tanks

Energy efficient

Stainless steel nozzles
Nozzles hardened to a Brinell
hardness of 450+

¢ Chopper pumps

¢ CFD mixing analysis

o o o o
o & o o o o

For more information on jet aerators, jet mixers,

MIXING SYSTEMS, INC. or sequencing baich reactors, contact:
+ Single, Double and Triple zone MIXING SYSTEMSs INC.
mixing 7058 Corporate Way, Dayton, OH 45459-4243

Phone: 937-435-7227 & Fax: 937-435-9200
Web site: www.mixing.com
E-mail: mixing@mixing.com

+ No rotating equipment in digesters
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IEWERT

At Siewert Equipment, we specialize in pumps for

EQUIPMENT every water and wastewater application.
You can't beat our brands, and you can't beat our service.

A Division Of

(CUMMINS -WAGNER

GR P E BORGER.

GORMAN-RUPP Rotary Lobe Pumps

Ll e (Sludge)
PUMPS Residential/Commercial J

Sewage Grinder Pumps
« Packaged Self Priming

Pump Stations
« Submersible Wet Pit
Pumps

NATIONAL PUMP P PENTAIR
5 COMPANY
EdARA |

AURDRA
Vertical Turbine

Pumps

Dry Pit, Wet Pit ] « End Suction
Submersibles « Split Case

+ Dry Pit Sewage Pumps

& PENTAIR R PULSAFEEDER S
WASTECORP.

+ Chemical Feed Pumps

« Diaphragm Metering

+ Centrifugal Plunger Pump

« Split Case «Gear (Sludge)

+ Dry Pit +Rotary Vane

«\Wet Pit Sewage

«Vertical Turbines

FAIRBANKS HIJHUIS

WEMCO PUMP AFTERMARKET SERVICES

With Authorized Service Centers in
«Recessed Impeller - { Rochester and Albany, a fleet of
« Screw Centrifugal A . M service vehicles, highly-skilled service
- Chopper Pumps - _— technicians, and in-house parts

specialists, Siewert Equipment is ready
to provide reliable and effective
aftermarket support for every pump
we sell and every pump you own.

+«Non-Clog Pumps
«Submersibles  # %

p Call 1-800-333-0598 or visit SiewertEquipment.com




